Y'h - 









RCfORT RESUMES 

ED 016 380 E4 EH 004 0S4 

tEARNER CHARACTERISTICS AMD INSTRUCTIONAL MODE— THE 
RELATlONSHlf OF ANXIETY, COMPULSIVITY, CREATIVITY, AND 
EXHIBITIONISM TO SUCCESS IN LEARNINS FROM PROGRAMED AND 
CONVENTIONAL INSTRUCTION. FINAL REPORT. 

BY- RIPPLE, RICHARD E. AND OTHERS 

CORNELL UNIV., ITHACA, N.Y. . i. . } 

REPORT NUMBER CRP-24E5 PUB DATE 4UL 6T 

REPORT NUMBER BR-5-1048 
CONTRACT OEC-5-10-00S 

£DRS PRICE MF-$1.E5 HC-$tl.E8 280P. i 

DESCRIPTORS- ^PROGRAMED INSTRUCTION, CONVENTIONAL INSTRUCTION, 

♦INDIVIDUAL CHARACTERISTICS, ANXIETY, CREATIVITY, SEX 
DIFFERENCES, INTELLIGENCE DIFFERENCES, ACHIEVEMENT TESTS, 

♦EXPERIMENTS, ♦ANALYSIS OF VARIANCE, RELIABILITY, TEST . 

VALIDITY, GRADE 6 

GOALS OF THIS STUDY WERE TO DETERMINE THE INTERACTIONS 
BETWEEN EACH OF FOUR PERSONALITY CHARACTERISTICS (ANXIETY, 

COMPULSIVITY, CREATIVITY, AND EXHIBITIONISM), SEX, 

INTELLIGENCE, AND ACHIEVEMENT (BASED ON COMBINED TEST SCORES 
OF RECALL, TRANSFER, AND GENERATION OF HYPOTHESES) FROM 
PROGRAMED INSTRUCTION AND CONVENTIONAL INSTRUCTION. A YEAR OF 
EXTENSIVE PILOT STUDIES, INCLUDING RELIABILITY AND VALIDITY 
CHECKS, INVOLVED ABOUT 5000 GRADE 8 STUDENTS. THE EXPERIMENT, 

' ALSO ONE YEAR IN DURATION, INVOLVED 1100 STUDENTS IN GRADE 8 
CLASSES, FROM ZZ SCHOOLS WHICH WERE EOUATED ON INTELLIGENCE 
AND SEX AND ASSIGNED AT RANDOM TO EITHER PROGRAMED OR 
CONVENTIONAL INSTRUCTION IN VOCABULARY DEVELOPMENT (WORD 
MEANING AND USAGE) . PRE-TESTS RATED STUDENTS ON THE FOUR 
PERSONALITY CHARACTERISTICS, AND INTELLIGENCE. FOUR-WAY 
ANALYSIS OF VARIANCE WAS PERFORMED TO TEST ALL POSSIBLE 
INTERACTIONS, AND THE SCHOOLS SERVED AS REPLICATES IN THE 
ANALYSIS. NO INTERACTIONS PERSONALITY TRAITS, SEX, OR 
INTELLIGENCE WITH INSTRUCTIONAL MODE WERE STATISTICALLY 
SIGNIFICANT. THESE RESULTS WERE DISCUSSED IN TERMS Or 
INSTRUMENTS, DESIGN, AND ANALYSIS TECHNIGUE. (LH) 



' } ‘ 
I 




tuu 








% 




fA 3 l^ fh 



EM<S04064- 

FINAL REPORT 

Proiect No. 2425 
Contract No. OE-5- 10-005 



LEARNER CHARACTERISTICS AND INSTRUCTIONAL MODE: 
The relationdiip of anxiety, compulsivify, creativity, 
and exhibitionism to success in learning from 
programed and conventional instruction 






X 



July,^tii967 « 





U.$. Department of 

HEALTH, EDUCATION, AND WELFARE 
Office of Education 
Eyreau of Research 







liELABIilKR CHmcmiSITICS Al® MTKCJCirXCmi. MODS: 

She Ee?iationship of Amdety, Coii^'cO.slvity, Creativity} 
and Exhibitionism to Success in learning From 
Programed and Conventional lixstruction 

U.S. DEPMTMtNT Of HEUTH, EDUCMION & WELFARE 

OFFICE OF EDUCATION . ‘ 

t I 

j THIS DOCUHEHT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE ' 

: PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 

I STATED DO HOT NECESSARILY REPRESENT OFFICIAL OFFICE Of EDUCATION 
I POSITION OR POLICY. 

. I 

l*ro5ect Eo. 

Contract Eo* 0E*-5“10-005 



f 



BichaTd E# Kipple 
Marvin Do Clock 
Jason Millman . 



j \ ay , 1967 



The research reported herein was performed pwsuant to a grant 
with the Office of Education^ U#S« Department of Health, Educa- 
tion, and Welfare* Contractors undertalcing such projects under 
government sponsorship are encouraged to express freely their 
professional judgment in the conduct of the project* Points of 
view or opinions stated, do not, therefore, necessar5.1y repre- 
sent officiaX Office of Education position or policy* 



Cornsll University 



o 

ERIC 



Ithaca, Ifew York 



table of contewts- 



Page 

Acknowledgements*. .o********.************** lii 

List of Tables*... •••••• ••*•••*•*•*••*••••« v 

SECTION 1 Introduction* 1 

SECTION 2 Method* 12 

SECTION 3 Results 35 

SECTION h Biscussion. 5B 

SECTION 5 Summary..... 63 

' References. 67 

APPENDIXES A. Additional Data Describing the Character- 
istics of the Pilot and E3qperiraental Year 
Subjects. A-1 

B. Development of the Compulsivity Scale... B-1 

C. Development of the Esdhibitionism Scale., C-1 

D. Development of the Verbal Creativity 

Battery *.....• D-1 

E. Development of the School Anxiety Scale. E-1 

P. Development of the Instructional 
Materials for the Programed and Con- 
ventional Teaching Situations. .......... P-1 

G. Development of the Criterion Test. G-1 

H* Means, Standard Deviations, and Inter- 
correlations of the Independent Variables 
for the Programed, Conventional, and Com- 
bined Treatments Subjects* H-1 

I. Tables of Criterion Test Cell Means to 
Accompany the Analyses of Variance 
Tables in Section Three*. I-l 

J* A Sample Copy of the Device Used for 
Teacher J^tings of the Four Student 
Personality Characteristics.,. J-3- 



Acknowledgements 



3!he conduct of any large-scale educational research effort 
requires the cooperative assistance of many people. In some 
meaningful sense aH of these people are authors of the research 
report. Although we have assumed the role of co-authors, it is 
most appropriate at this point to atiknowledge the unnamed "con- 
tributing authors." 

Our first indebtedness is to the approximately 5500 eighth 
grade students who willingly submitted to severa3. hours of test- 
ing and applied themselves conscientiously to the instructional 
materials provided during the course of the research. The 
availability of these students, and the scheduling and success- 
ful conduct of the research in the classroom, were made possible 
by the gracious cooperation of administrators and teachers in 
the folloTring schools: 

Amherst Central Junior High School*. . Amherst, H.Y. 

Binghamton Bast Junior High School... Binghamton, H.Y. 

Binghamton West Junior High School. *, Bini^amton, W.Y. 

East Aurora Hi^ School. •*.**......*. Bast Aurora, N.Y* 

Endicott J.E. Snajjp Junior High 

School...... Endicott, H.Y. 

Endicott H.B. Endicott Junior High 

School...... Endicott, N.Y. 

Englewood Lincoln Hi^ School •....•*• Englewood, N.J. 

Greene Central School.* •••.•• *•.*»••• Greene, N.Y. 

Hammondsport Central School •.*.**..•• Hammondsport, N.Y. 

HaverXing Central School......^..*... Bath, N.Y. 

Lansing Central School *......*><;.*••. Lansing , N.Y * 

Maryvale Jtinior High School..,.. Cheetowaga, N.Y. 

Newark Valley Central School,.,.,.,., Newark Valley, N.Y. 

Pearl River Central School,.,.,, i.,,. Pearl River, N.Y, 

Ramapo Central School, Kakiat,.,.,.i, Spring Valley, N.Y, 

Ramapo Central School, Spring Valley 

J.H.S.;. Spring Valley, N.Y. 

Sayre Area Joint High School Sayre, Penn, 

Seneca Palls Junior High School Seneca Palls, N.Y, 

Union B?ee School District No. 5 ...,, Port Chester, N.Y. 

Waterloo Junior Hi^ School. *......•• Waterloo, N.Y. 

VTatkins Glen Central School. ......... Watkins Glen, N.Y. 

Waverly School,,,,,..,,,,,,,.,.. Waverly, N.Y. 

^Ihitney Point Central School.,,,,,.., Whitney Point, N.Y. 

A considerable debt is owed to the three research assistants 
to the research pro^ject, Ife?, Lmn^ence Wightman bore the bulk of 




iii 



the responsibility for progrsniing and aiialyzing the data gatnered^ 
and othe 3 nd.se contr 5 .buted in in^ortant respects to the research. 
Mr. John Dacey (now a professor at Boston College) contributed 
substantially to the development and refinement of the programed 
materials and the instjnjments used in the research as well as 
aiding in the data gathering process. Mr. Robert O’Reilly 
fuarther aided us in the development and refinement of the instru- 
ments and instscuctional materials, and was particularly helpful 
in the preparation of the final reposrfc. As representatives of 
the project who most frequently visited the schools, we are 
indebted to these individuals for their role in arranging the 
successful conduct of the research in the classroom. 

Few, if any, large research projects are completed without 
the aid of one’s colleagues. To our colleagues in the School 
of Education and in other departments at Cornell University we 
express our appreciation for three years of counsel in foimal 
and infomal meetings of all kinds. Tbe project arould have 
suffered without their continued iTillingness to discuss our 
research problems i 

Finally, we would like to thank l^rsi Peggy Hash, Mrs. Tamar 
Rogachefsky, Mcsi Beverly Brown, Mrsi Karen Davis, Mrs, Kathy 
Melick, and Mrsi Laura Relyea, the secretaries who contributed 
at various stages to the coiiopletion of the research. 



'R.E.R. 

M.D.G. 

J.M, 



Ithaca- New York 
July, 1967 



LIS3? OF lABLSS 



ScihedTJle and Order of Administration of the 
Learner Characteristics Measnres, the Criterion 
3!est and the Instructional ffifeatments for the 
Programed and Comrentional Classes***** •*•••«• 

Descriptive Data and Internal Keliahilities 
for the Cori^ulsivity Subtest Scores Based 
on the Combined Programed and Conventional 
Treatment Subjects* ••*••••*•••«*••»******•*•«* 

Means and Standard Deviations of the Com- 
pulsivity Scores for the Programed and Con- 
ventional Treatment Groups*.****.*** 

Test-Retest Stability Coefficients for Five. 
Verbal Creativity Scores** 

Descriptive Data and Internal Reliabilities 
for the Anxiety Scores Based on the Combined 
Programed and Conventional Treatment Subjects* 

Means and Standard Deviations of the Anxiety 
Subtest Scores for the Programed and Conven- 
tional Treatment Groups* 

Descriptive Statistics for the Criterion Test 
Scores Based on the Programed, Conventional, 
and Combined Treatment Groups 

Analyses of Variance for Sex^ Mental Age, 
Instructional Condition, and Constructive 
Corapulsivity on Four Achievement Test Scores** 

Analyses of Variance for Sex, Mental Age, 
Instructional Condition, and tJnconstructive 
Coiip'ulsivity on Four Achievement Test Scores** 

Analyses of Variance for Sex, Mental Age, 
Instructional Condition, and Exhibitionism 
on Four Achiev^aent Test Scores •*••***«••••••• 



gable Page 



11 Analyses’ of Variance for Sex, Mental Age, 

Instmctional Condition, and Generalized 

School Anxiety on Foiw? Achievement gest 

Scores 

0 

12 Analyses of Variance for Sex, Mental Age, 

Instructional Condition, and General Classroom 
Anxiety on Four Achievement gest Scores. ^3 

13 An^yses of Variance for Sex, Mental Age, 
Instructional Condition, and Parental Pressure 
for Achievement on Four Achievement gest 

Scores ^ 

14 Analyses of Variance for Sex, Mental Age, 

Instructional Condition, and Test Anxiety on 
Four Achievement gest Scores 

15 Analyses of Variance for Sex, Mental Age, 

Instructional Condition, and Peer Anxiety on 
Four Achievement gest Scores 

16 Analyses of Variance for Sex, Mental Age, 
Instructional Condition and geacher Anxiety 

on Four Achievement gest Scores hi 

17 Analyses of Variance for Sex, Mental Age, 
Instructional Condition, and General Emotion- 
ality on Four Achievement gest Scores......... U8 

18 Analyses of Variance for Sex, Mental Age, 
Instructional Condition, and Anxiety gotal 

on Four Achievement gest Scores k9 

19 Analyses of Variance for Sex, Mental Age, 
Instructional Condition, and Imagination on 

Four Achievement Test Scores $2 

20 Analyses of Variance for Sex, Mental Age, 
Instructional Condition, and Creativity Total 
Minus Convergent Thinking on Four Achievement 

gest Scores...... ^3 

21 Analyses of Variance for Sex, Mental Age, 
Instructional Condition, and Fleidhility on . 

Four Achievement Test Scores. . ................ 

vi 



Table 



Page • 



22 Att^^lyses of Variance for Ses:, Mental Age, 

li^txuctional Condition, and Originality on 
PoiD? Achievement Test Scores * 

23 Analyses of Variance for Sex<^ Mental Age, 

Instructional Condition, and Fluency on Fotcr 
Achievement Test Scores $6 

2k Analyses of Variance for Sex, Mental Age, 

Instructional Condition and Creativity Total 
on Fo\n? Achievement Test Scores. . •••••*•.••«•• 57 

25 Deleted 

26 Humber of Students and Classes in the School 

Sample During the Pilot Year of the Research. . A-2 

27 r , .^Jiificance of the Differences Between the 

1' ‘ ;abal Age Means of the Prograwied and Conven- 
tional Classes Within Schools: Experimental 
Year Sample.;..... A-k 

28 Sex Distribution of Pupils in the Programed and 
Conventional Conditions: Experimental Year 

Sample. .....................e.. A— 5 

29 Schools Which Participated in the Experimental 
Year of the Research: Eighth Grade Enrollment, 

Total School Enrollment, and Population of the 

Town or City in Which the School is located. . . A-6 

30 Staamary of Major Literary Definitions of 

Com^ulsivity B-2 

31 Make-up of Compuisiveness as Determined by 

Pour Personality Scale Studies of A. L. Corarey B-3 

32 , A Priori Breakdoim of Compulsivity into 

Categories ...t.. 

33 Distribution of Item Forms Within the Ten 

A Priori Dimensions of Conpulsivi&y B-6 

34 Per Cents of Variance Accounted for by the 

First Principal Component for Each Compulsivity 
Subtost B-7 



vix 



TaTjle 



Page 



35 VaarSnaax Factor loadings of the Coni^ulsivity 

Sahtests: Pilot Sample, B-9 

36 VarSJsiax Factor Loadings of the Coiffpolsivity 

Suhtests : Experimental Year Ssjf^le, •••••••««•• B-10 

5? Intercorrelations of the Cornpiilsivity Subtests: 

Pilot Saniple B-H 

38 Intercorrelations of the Compulsivity Subtesfcs: 

Ebcperimental Year Sample B-U 

39 Means and Standard Deviations of the Compulsivity 
Subtest Scores for the Pilot and EscperdmentaS 

Year Samples. B-12 

40 Composition of Conpulsivity Factors • • • • B-13 

kl Analyses A, B, and C: Factor Loadings and 

Item Composition of the Final Form of the 
Exhibitionism Scale C-7 

hZ Discrimination Indexes for Items in Final Form 

of the Exhibitionism Scale G-10 

43 Correlations of Exiiibitionisxa i-Tith Coiiq^ulsivity 

Scores. • 0-11 

44 Correlations of Ebdiibitionism idth Amdety 

Scores, * G-12 

45 tJnrotated Loadings of the Creativity Subtest 

Scores on the First General Factor D-4 

h6 Subtests Retained in Second Creativity fest 

and Iheir CoimunalitieSc. D-5 

4? Unrotated Loadings of the Creativity Subtests 

on the First General Factor D-9 

48 Five-Month fest-Eetest Stability Coefficients 

for Five Verbal Creativity Scores D-10 

49 Analysis A: Vardmax Factor Loa^ngs and Item 
CompQsltion of Anxiety Subtests in the Final 

Form of the BAS. E-7 



viii 



Inte.i?co2TeXations of Varimax Scores 

for Eleven Factors in Analysis 



Fage 



. E-n 

Analysis B: Varimax Factor loadings and Item 
Composition of Anxiety Siibtests in the Final 
Form of the SAS..* E-13 

3htercorrelations of Varimax Factor Scores for 
Eine Factors in Analysis E~l6 

Intercorrelations of Anxiety Scores. •*•«•••••• E-I 7 

Correlations of Anxiety Scores with Ponr 

Achievement Scores for Ss in the Frogramed 

and Conventional Conditions.* E-lS 

Correlations of Anxiety Scores with Selected 
Independent Variables E-20 

Fange and Median Enmber of Words Fer Frame in 

the Sen Lessons of the IRV Program F-2 

List of the Iwenty-Fonr Word Elements Tatight in 
the IRV Frogram and in the Coanrentional leach- 
ing Condition •••••»*•. F-4 

Words Taught in the IRV Frogram and in the 
Conventional Teaching Condition. F-5 

Average Fer Cent of Errors Per Lesson for 

the IRV Frogram. F-6 

Structure of the Ten IRV Lessons... F-8 

Distribution of Difficulty Levels of Original- 
Item Fool. g-3 

Distribution of Discrimination Indices of 
Original I 89 Item Fool 

Factor Analysis of Scores on 19 Item Types of 
Vocabulary Criterion Measiires g-5 

Composition of Final Criterion Test and 

Subtests Test by Item Types g-7 



ix 



Tame gage 



65 Description of Twenty Item Types into \tiich 
the Original Pool of I 89 Items were 

Categorized 0-8 

66 Usmes and Score Type of the Independent and 
Dependent Variables Included in the Research.* H-1 

67 Means of the Independent and Dependent Variables 

for the lirogramedj Conventional, and Combined 
Groups* 

68 Standard Deviations of the Independent and 

Dependent Variables for the Programed, Con- 
ventional, and Combined Groups*... K-5 

69 Intercorrelations of the Independent and 
Dependent Variables for Subjects in the 

Programed Condition* ***** * ************ H-6 

70 Table of ITs to Accompany Intercorrelations of 

the Independent and Dependent Variables for 
Subjects in the Programed Condition***.*.**.*. H-12 

71 Intercorrelations of the Ind^endent and 

Dependent Variables for Subjects in the 
Conventional Condition. •*..*....*.* H-I 8 

72 Table of Ns to Accompany Intercorrelations of 

the Independent and Dependent Variables for 
Subjects in the Conventional Condition. ******* H-24 

73 Intercor^’elations of the Independent and 

Dependent Variables for Subjects in the Com- 
bined Programed and Conventional Groups H-30 

74 Table of Ns to Accompany Intercorrelations of 

the Independent and Dependent Variables for 
Subjects in the Combined Programed and Con- 
ventional Groups * ***** H-36 

75 Criterion Test Means frcan the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 

and Constructive Coii^julsivity* * * * . * * ***** 1-2 



!Pal3le 

76 



77 



78 



79 



80 



81 



82 



83 



84 




Page 

Criterion Test Means from the Analyses of 

Variance for Subjects Classified on the 

Basis of Sex, Mental Age, Instructional 

Condition, and Unconstructive Cori^julsivity. . . • 1-3 

« 

Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, and 



Esdiibitionism. . 1-4 

Criterion Test Means from the Analyses of Var- 
iance for Subjects Classified on the Basis of 
Sex, Mental Age, Instructional Condition, and 
Generalized School Anxiety. I-5 



Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 
and General Classroom Anxiety 1-6 

Criterion Test Means frcm the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 



and Parental Pressure for Achievement 1-7 

criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 
and Test Anxiety • • • * 1-8 

Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 
and Peer Anxiety 1-9 

Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 
and Teacher Anxiety I-IO 

Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 
and General Emotionality I-U 




xi 









Table 

85 Criterion Test Means fircau the Analyses of 

Variance for Subjects Classified on the Basis 

of Sex, Mental Age, Instructional Condition 

and Anxiety Total* 1-12 



86 Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition 

and Imagination 1-13 

87 Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 

and Creativity Total Minus Convergent Thinking I-l4 

88 Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 

and flexibility I-l^ 

89 Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 

, . and Originality* I-16 

>r ^ 

90 Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 

and fluency* ****** 1-17 

91 Criterion Test Means from the Analyses of 
Variance for Subjects Classified on the Basis 
of Sex, Mental Age, Instructional Condition, 

and Creativity Total* ******* I-I8 

92 Anxiety Definition «T-6 



xii 








f 






SECTION 1 
imODUCTION 



Background and General Research Picoblem 

The investigation reported in this document came into heing 
on July 19^45 financed hy a grant from the Cooperative Research 
Branch of the United States Office of Education* The basic idea 
underlying the investigation ■was a comparatively simple ones For 
any practical problem, there is some best group of trea’fements 
and some best allocation of persons to these treatments* 

In an attempt to apply this generalization to instruction 
as it goes on in schools, we noted that the introduction of 
programed instructional materials into American schools has pre- 
sented students with a new kind of learning task structure* 
Recognizing that neither programed instruction nor conventional 
instruction -was “all of a kind" it did seem that the structure 
of the task involved in learning from programed material differs 
from the conventionally structured learning task in several 
iiiqportant respects* In learning from programed materials (more 
so than in conventionally structured learning tasks): 

a) the learner works hy himself at his own rate of speed* 
There is a relative absence of social, emotional and 
cognitive exchange between the learner and other students 
or the teacher* 

b) the learner receives immediate reinforcement for his 
responses. He knows immediately -^^hether his response 
is right or ■strong. 

c) the subject matter content of the lesson is arranged 
in a series of very small steps %^ich tend to repeat 
the essentials of the lesson. Not only is the content 
repeated for the learner, but the entire manner of 
presentation and response mode is repetitious in 
nature. 

d) the learner*s freedom of response is restricted* The 
response which the program permits from the learner 
is exfcr^ely limited and the learner’s thinking is 
forced to severely conform to the structure of the 
program^ 



Given these elements as constituting the “basic differences 
het^feen programed instruction and more conventionalily structured 
learning tasks, we set out to test the generalization about 
persons and treatments in an educational setting# Does the manner 
in which a learning task is structured have any influence on the 
learner’s achievement? But this formulation of the question is 
incomplete, and it should he emphasized that this investigation 
is more than a programed-instruction-versus-conventional-instruc- 
tion study. We were interested in an optimum relationship 
between persons and treatments (i.e., bett^een learner type and 
instructional type)^ We were en route to formulating our general 
statement of the problem, but we had not yet arrived^ 

One of the agreed upon tenets of good educational practice 
is that of meeting individual differences of learners through 
instruction* It is this very notion that makes programed 
instruction attractive to its advocates* Ho\*rever, recent reviefvrs 
of the research literature on programed instruction indicate 
little attention to its effectiveness on learn^s with a wide 
variety of characteristics (Morrill (48), Silberman (57), 

Strolurow (60), Schramm (55)j 196? WSSE Yearbook (36)). In 
suiffiTaarizing the present state of affairs with regard to meet- 
ing individual differences through progrsaned instruction, 

Gotkin (22) concluded! 

... there is little evidence that programs thus 
far written for classroom use realty individualize 
classroom instruction. • . . lo argue otherwise is to 
offer a naive notion of individualized instruction. 

By enabling students to proceed on their own and at 
their own pace, programed instiuiction does break 
the traditional lockstep of classroom procedure. 

In breaking the lockstep it mslces an enormous stride 
forward in individualizing instruction* But that is 
only one dimension of individualization, (p. H) 

What are some of the other dimensions? We were iiiopressed 
by the arguments of Sears and Eilgard (56) in this regard. 

Noting the current preoccupation with cognitive processes,, 
these authors write: . 

In these days of etiphasis upon cognitive processes, 
it is quite possible for the pendulum to swing too far, 
and hence, to defeat the attainment of the very cog- 
nitive goals that are being sought i * • the teache5fe 
awareness of the affective interaction with pupils is 
as important in .a curricula directed toward cognition 
as one with other goals, such as those of social com- 
petence or personal adjustment* (p* 197 ) 
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Hence^ we 13608^116 sensitized to the role that affective 

characteristics of learners play in the learning process. We 

noted that research relating personality characteristics of 

learners to effectiveness in learning from programed materials 

was singularly missing in the literature^ Indeed, some writers 

cited a need for such studies. Coulson (13) stated: 

0 

Ihe view is tahen that programed instruction must 
he considered in perspective among other educational 
techniques, each having its own advantages and dis- 
advantages for specific requirements. Research 
should he directed toward the discovery of ways in 
which techniques of programed instruction may he 
ccmhined with other educational methods to optimize 
instruction for different tasks and for different student 
characteristics, (p. 372) 

Strong (6X) further anticipated an approximation of our re- 
search in indicating needs for research in programed instruc- 
tion: 



Greater effort should he expended in relating in- 
tellective, emotional, and motivational variables 
to various sensory modes, and personality variables 
such as anxiety, need achievement, and exbraversion- 
intraversion. (p. 226) 

At this point we were ready to state our concern for an 
optimum relationship between learner type and instructional type 
in the form of the following general program to which we directed 
our research effort. What relationship, if any, exists between 
selected personality characteristics of students and the relative 
degrees of success they have ‘ in learning from programed instruc- 
tional materials and from conventionally structured learning 
tasks? 



Rationale for Selection of Learner Characteristics and Specific 
Research Objectives 



A thorou^ review of the literature led us to select four 
personality characteristics of learners which mi^t be differ- 
entially related to success in learning from programed materials 
and from more conventionally structured learning tasks : anxiety, 
esdiibitionism, corrpulsivity, and creativity^ 

Our interest in anxiety stemmed from its well recognized 
effect of interfering VTith learning in the classroom. Anxiety 
is defined as a stable response tendency, composed of physiological 
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reactions, and is realized by the individual as a generalized 
state of unpleasantness. The anxious child is characterized as 
excessively dependent upon external support in the learning situa- 
tion and is easily disconcerted by evaluative and- other adverse 
comments made by his teachers. 

Several studies (McCandless and Castaneda (45), Feldhusen 
and Klausmeier (l8)) have demonstrated that anxiety in students 
is negatively related to s chool achievement. Other investiga- 
tions (Flanders (l9)> McKeachie, Speisman, and FoUie Qi6)^ 

Sarason et al, (54)) support the view that the anxious subject 
is easily disconcerted by evaluative and other adverse comments 
made by the classroom teacher. Experimental studies of the effects 
of verbal comments implying blame or personal evaluation on the 
task performance of anxious subjects further supports this vievr 
(Sarson (53)> Costello (12)), Grimes and Allinsmith (24) 
suggest thab the achievement of anxious students is, in part, 
a function of the degree of structure in the learning task. 
Structure was defined in general terms, including such elements 
as gradual and sequential presentation of information, lack of 
discontinuities in the task, and clarity of task procedures and 
requirements. Achievement scores of high and lov7 anxious children 
were cotigpared in schools differing in the amount of structure 
in the teaching of reading. High anxious children achieved 
significantly more in the structured schools than high anxious 
children in the unstrucfis^^d schools* Representative evidence of 
this sort turned our attention to the relevance of anxiety for 
the present investigation, 

Note that in the conventionally structured learning task 
situations are often ambigious with regard to what is specifically 
expected of the learner. The student is often under social 
pressure to make appropriate responses | others are aware of 
whether his response is correct or incorrect. In the programed 
learning task the material is structured so that the required 
responses are clearly apparent to the learner o Social pressure 
to make correct responses is not inherent in the task; no one 
but himself need know if he has made an error. 

We reasoned that the structure of the task involved in 
learning from programed material would be less likely to arouse 
the debilitating anxiety responses in students than would the 
more conventionally structured learning task. Consequently, we 
expected that learners scoring hi^ on tests of anxiety would 
do rela/bively better in the programed learning task situation. 

We conceived of exhibitionism as the degree of an individual* s 
positive attitude toward showing himself and his products to an 
audience — a tendency to approach situations involving pub3dc 
performance,. This conceptualization of exhibitionism was based 
on the research of Levin and Baldwin (38) and Levin, BaldT-dn, 
Gallwey and Faivo (39) • Note that in the conventional class 
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situation the student is urged to pai’ticipate and may even he 
called upon hy the teacher to recite. In responding, he malces 
public his knowledge or the lack of it. On the other hand, in the 
programed lear^ng task the student makes his responses in private. 
There is no opportunity to "exhibit his products” to .an audience. 

The line of reasoning is clear. Th^ structure of the task 
involved in learning from programed material does not peimdt an 
individual to exhibit his products to an audience as much as 
does the more conventionally structiared learning task. Hence, 
we expected that learners scoring low on tests of exhibitionism 
would be relatively better in the programed learning situation. 

Compulsivity has been defined as the tendency to perform 
some action, even when it is known to be unnecessary and absurd. 

The coKpulsive individual is described as one who demands that 
situations have a high degree of order and repetitiveness. Grimes 
and Allinsmith ( 24 ) present an excellent review of definitions 
of compulsivity. In their research they found similar results 
for comp\3lsivity (regarding student achievement in structured 
and unstructured learning situations) as for anxiety. 

Note that the programed learning task is characterized by 
its repetitious nature. This repetition is ti^^ofold: first, the 
essential material to be learned is repeated in a number of sit- 
uations 5 second the entire task is r^etitious in that the 
learner is called \Q>on to perform basically the same type of 
behavior throu^out the time he works on the task. In addi- 
tion, the small steps of which the program is comprised is 
indicative of a high degree of organization of the material to 
be learned. The high degree of repetition and organization in 
the conventionally structured learning task is not as pronounced. 

Again, our line of reasoning is clear. The structure of 
the task involved in learning from programed instruction is 
characterized by greater repetition and order than is the con- 
ventionally structured learning task. We expected that learners 
scoring high on tests of compulsiveness would do relatively 
better in the programed learning task situation. 

Finally, we took Guilford’s distinction between convergent 
and divergent thinking as a point of departure in identifying 
the relevance of creativity . Convergent thinking leads to the 
"right answer” which can be determined from the information 
given. Divergent thiriking is defined as the kind which goes 
off in different directions. It makes possible changes of 
direction in problem solving and leads to a diversity of answers 
where more than one answer is appropriate. 

Several investigations suggest that the creative individual 
has generalized needs and preferences which may be incompatible 
with the restrictiveness and thought control of programed materials. 
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Barron (3) concluded, on the basis of his research, that creative 
persons prefer complexity and imbalance in phenomena. He 
reasoned further that creative persons are disinclined to dis- 
cipline their thotights and actions and that through past exper- 
ience they have come to seek the more disorganized and complex 
problems in life. Similarly, MacKinnon (4l), in a study of 
creative architects, concluded that creative persons prefer 
asyttstetry and complexity, are inpixlsive, and highly motivated in 
independent activities. Getzels and Jackson (2l) characterize 
the creative individual as one “Who makes unusual responses in learn- 
ing situations and who diverges from the customary in his prefer- 
ences and behavior. Further evidence concerning the relationship 
of creativi-ty to achievement from programed instruction is offered 
by Gotkin and Massa (23). The correlation bet^/een verbal creativity 
scores and achievement gains of fourth and fifth grade students 
who worked for two months on a vocabvilary program was of about 
a -.30 order. Such evidence suggests that the creative thinking 
abilities of students mi^t contribute negatively to their achieve- 
ment from programed instructional materials. 

Note thajfc in learning from programed material the learner's 
freedom of response is restricted. That is, the response \diich 
the program ’trill allow from the learner is extremely limited, and 
the learner’s thinking is forced to conform severely to the 
structure of the program. The degree of restriction of think- 
ing in the conventionally stsnictured lesrning task is not as 
pronounced. Hence, we reasoned that the structure of the task 
involved in learning from programed materials would inhibit 
(and therefore interfere with the learning of) the individual 
who is characterized in his thinking style by divergent rather 
than convergent thinking. We expected that learners scoring 
high on tests of convergent as compared to .divergent thinking would 
do relatively better in the programed learning task situation. 

It should be quickly pointed out that these personality 
characteristics were not intended to exhaust those aspects of 
personality which might be differentially related to success 
in learning from programed materials as compared to learning 
from conventionally structured learning tasks. Nor were they 
conceived as of being ‘unidimensional. They wo'e merely our 
starting points. We suffered the same constraints of finances, 
time, and energy that beset all researchers. Although in some 
larger sense these starting points are modest, we felt that 
more comprehensive intentions would he overly ambitious in view 
of the constraints under which we worked. In this sense our 
efforts should he -viewed as a feasibility study rather than as 
a conclusive one. 

Again, the personality characteristics we have identified 
as being germane to our general research problem are not intended 
to be exhaustive, nor are they conceived of at this point as 
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\anidimensional. Subsequent sections of tliis report will deal 
with our procedures for identifying more specific variables 
within the range definitions of anxiety, corapulsivity, exhibition- 
ism, and creativity. 

Our expectancies are of the form suggesting an interaction 
between an instructional type (programed, conventional) and a 
particular personality characteristic of 'a learner. VJhile the 
general objective of our research was to asceirbain the relation- 
ship of selected personality characteristics of learners and 
differential success in learning from programed materials and 
from a more conventionally struccured learning task, the more 
specific research questions may be stated as follows: 

1. To what extent is there an interaction between com- 
pulsiveness and type of learning task structure (pro- 
gramed, conventional) and is this interaction statisti- 
cally significant? (it is expected that learners 
scoring high on compulsiveness will do relatively 
better in the programed learning task situation.) 

2. To what extent is there an interaction between the 
convergent-(^vergent thinking characteristic of a 
learner and type of learning task structure (programed, 
conventional) and is this interaction statistically 
significant? ’ (it is expected that learners scoring 
hi^ on convergent thinking compared to divergent 
thinking will do relatively better in the programed 
learning task situation.) 

3. To what extent is there an interaction between exhibition- 
ism and type of learning task structure (programed, con- 
ventional) and is this interaction statistically signi- 
ficant? (it is expected, that learners scoring low on 
exhibitionism will do relatively better in the programed 
learning task situation.) 

4 . To *what extent is there an interaction between anxiety 
and type of learning structure (programed, conventional) 
and is this interaction statistically significant? (it 
is expected that learners scoring high on anxiety will do 
relatively better in the programed learning task situation. ) 

In addition to these specific questions, our design and 
analysis made it possible to secure evidence regarding such 
secondary questions ass 

J>. To what exbent is there an interaction between intelli- 
gence and type of learning task structure (programed, 
conventional) and is this interaction statistically 
significant? 



6* To iHhat escbent is there an interaction between sex and 
type of learning task structiire (programed, conven- 
tional) and is this interaction statistically signifi- 
cant? 

7. To what extent is there a difference between learners 

who are high and those who are low on selected personality 
aspects in their performance on the criterion measnres 
and are these differences statistically significant? 



Procedures 



The investigation was carried out over a two year period, 
1964-1965 and 1965-1966 • Approximately 5 >000 eighth grade 
students from ^iwilor high schools in ter York, New Jersey, and 
Pennsylvania participated in 1964-1965> the pilot year* This 
year was spent in refining our data gathering instruments, 
instructional materials, and other research procedures. The 
experimental year, 1965-I966, involved the participation of 
approximately 1,200 eighth-grade students from 22 ^junior high 
schools in the same three states. The details of procedures 
during the pilot year are described in the body of the report 
and in the Appendixes. The descriptions that follow (regarding 
subjects, data gathered, aiialysis, and instructional treat- 
ments) are provided here merely as an overview and refer only to 
procedtires during the experimental year, 1965-1966. They, too, 
will be elaborated on in the body of the report. 



Subjects 



In oach of 22 junior high schools, two eighth-grade English 
classes roughly equivalent in intelligence and sex distribution 
were identified. One class was randomly assigned to a programed 
instructional condition, the other to a conventional instruction 
condition. Similar instruction in vocabulary development by 
means of affix and root analysis and use of context were presented 
by the two instructional conditions in ten regular3.y scheduled 
periods. Eahh instructional treatment consisted of approximately 
600 subjects. 
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Data Gathered 



Intelligence test data were obtai.ned on all subjects ftom 
the Lorge-Thorndike Intelligence Test. In addition measures of 
the personality variables were constructed and administered to 
all subjects. The dependent variables consisted of four scores 
from specially constructed vocabulary criterion tests. These 
tests yielded scores on recall, transfer, generation of hypotheses 
and total score. Supplementary data on students, teachers, and 
schools (to be described in detail later) were also gathered. 



Analysis 



For each analysis, subjects in each school were placed into 
one of l6 subgroups based on dichotomization of the independent 
variables: sex, intelligence (high, low), level of the personality 
variable under consideration (high, low), and treatment condition 
(programed, conventional). The dependent variable for ptu^ooses 
of analysis was the mean score (of all students on a given school 
in a particular subgroup) on each of the four vocabulary criterion 
tests. Schools served as the "r^licate” in the analysis. Four- 
way factorial analyses of variance were carried out for all 
personality variable and criterion test combinations. The main 
effects of sex, intelligence, treatment condition, and each of 
the several personality variables together with all interactions 
were obtained and tested for significance. The tests of signi- 
ficance for the interaction of each personality variable and 
treatment condition on each of the four dependent variables 
constituted the appropriate hypothesis tests addressing the 
major research questions raised by this study. 



Instructional O^eatments 



The development and description of the instructional 
materials used in the two treatment conditions are given a 
capsule treatment below. They will be described in more detail 
in the body of the r^ort. 

The original programed instructional materials were devised 
by Glock and Schepman. Tlie content of the program can be des- 
cribed as vocabulary development by means of affix and root 



analysis and use of contescfc* More speci:^cally the program 
taught word elements, affixes, and combining forms which have 
fixed and invariant values. 

!Che original materials went through the folloTrdng develop- 
ment. First, the program was tried out T-jith three average stu- 
dents and three above average students individually at the 
eighth grade level. Based on the responses of these students, 
analysis of the program by the research staff, and analysis by 
a special consultant, modifications were made. These modifica- 
tions were intended to increase the interest of the materials 
for eighth-grade students, manipulate the error rate of some 
frames, and redesign the foim of the program (including the 
design and manufacture of a program holder). In January and 
March of I 965 the program was administered to students in ten 
schools with two or more classes in each school. Approximately 
3,000 students were, involved in these trials. After each trial, 
modifications in the program were made. Error rates per item 
and per lesson were obtained. In no case did the error rate per 
item exceed I 5 per cent. Ohe average error rate per lesson 
was approximately 5 pe3? cent. 

The final version of the Improving Beading Vocabulary Pro- 
gram (IRV) was in the form of ten lessons — each lesson in 
booleLet form printed on 5 x 8 paper. The program was in a 
linear format of the const3Jucted response type. Although the 
program was aimed only at improving reading vocabulary, a pro- 
nunciation guide was incorporated in the form of a phonetic, 
hyphenated version of every new word placed in parenthesis 
immediately after its first appearance in the program. 

The same content covered by the programed materials was 
presented to students in the conventional instruction treatment 
condition by the classroom teacher. For each programed lesson 
a corresponding lesson plan was constructed. These lesson ' 
plans were compiled in an 9lt page Lesson Guide for Improving 
Reading Vocabulary. The lesson plans in the guide, together 
with whatever changes the individual teacher made to them, 
defined the conventional teaching situation. Each teacher was 
invited to make whatever changes in the plans that she felt were 
called for by the in^vidual teaching situation. However, in 
order to preserve similar elements of order and content across 
the two treatment conditions, teachers were asked to cover 
specific content of any given lesson on the particular day that 
lesson was scheduled. Thus the two instructional conditions 
differed mainly in the approach to the way the student was 
taught. 
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The inaividuals who designed or contributed to the construc- 
tion of the Lesson Gtdde all had a numher of years of teachiaag 
experience in the public schools. Student-teacher verbal inter- 
action was esinphasized in each lesson, The organization of each 
lesson had three main parts: objectives, content body of the 
lesson, and suggested techniques throu^ which the material of 
the lesson could be presented. A variety of instructional 
approaches or techniques were incorporated into the lessons 
(e.g., tape recordings, mimeographed materials, use of slides 
and other audio-visual aids, lectures, use of the blackboard, 
review exercises, quizzes, etc.). All supplementa3^ instructional 
materials were provided to the teacher. 



Summary and Plan of the Report 



This section has attempted to provide the badsground for 
the general research problem, a rationale for selection of the 
learner characteristics, the specific research objectives, and 
ai^wervieif of the procedures used during the experimental year# 
Section 2, Method, describes the research procedures in detail — 
including the pilot and experimental years. Section 3, Results, 
presents the research data obtained. Section 4, Discussion, 
includes an analysis and interpretation of these results to- 
gether -vrith some conclusions and implications. Section 5 will 
summarize the report, A full bibliography of references and a 
series of Appendixes containing further details on procedure, 
instrumentation, and data are attached. 
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SECTION 2 
METflOD 



The research was pursued over a period of two successive 
yearly phases designated the pilot phase and the experimental 
phase # The pilot phase was devoted primarily to the development 
of the data gathering instruments and instructional materials 
used during the experimental year of the research. Descriptions 
of the various suhsamples, as well as the separate research 
efforts of the pilot year of the research, are presented in 
greater detail in Appendixes A, B, C, D, E, P, and G, This 
section of the report presents a description of the methodologi- 
cal details necessary to explain the nature of the experimental 
phase of the investigation. Reference is made to the appendixes 
at appropriate points in this section for the reader interested 
in further details concerning the methodology of the investiga- 
tion. 



2,1; Selection of Suh^jects 



The study was .carried out in 22 junior hii^ schools. Twenty 
of these schools were in New York State, one was in New Jersey, 
and one was in Pennsylvania, Each of these 22 schools had 
participated in one or more aspects of the pilot research during 
the previous school year. Roughly half the schools served rural 
areas; the remainder were either sururhan or. small city school 
systems. Table 29 in Appendix A is a listing of the participat- 
ing schools identified by location and enrollment during the 
investigation. 

In each of the 22 schools, a pair of English classes, 
roughly matched on the distribution of mental age scores 
(Lorge-Thomdike IQ, Level IV, Verbal Form A) and sex, were 
identified and randomly assigned to a programed condition or a 
conventional condition. Classes were generally average to 
slightly above average in mental ability. The mean of the mental 
age scores for the programed group was 57*83j with a standard 
deviation of 9*87* The , respective values for the conventional 
group were 58*01 and 10,11, The total san^le consisted of 1040 
eighth graders (5^2 girls and 4-97 boys) in 44 classrooms. The 
22 classes assigned to the conventional condition irith their 
regular teacher had 527 subjects, the programed condition had 
513* Tables 27 and 28 in Appendix A present, respectively. 
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the distribution of the sexes and the mental age means by class 
^d.thin the instructional conditions.^ 



2.2: Schedule of Administration 

of the Learner Characteristics 
Measures and the Instructional Materials 



Table 1 shows the order, testing time, and type of admin- 
istrator for the tests and instructional materials used in the 
research. The Lorge-Thorndike IQ test was administered during 
the latter part of September, 1965 * Scores from this test were 
then used for selection of classes (when more than two were 
available in any given school), foUovred by random assignment 
to treatments. 



Table 1 

Schedule and Order of Administration of 
the Learner Chara*cteristics Measures, the Criterion Test 
and the Instructional Treatments 
for the Programed and Conventional Classes 



Name of Test 


Time (Minutes) 


Aaminist^ea T?y 


Lorge-Thorndike 
Intelligence (Level IV, 
Verbal Form A) 


35 


Local Guidance 
Staff 


Creativity and 
Exhibitionism^- 


28 + 12 


Research Staff 


Anxiety and Coirpulsivity®' 


20 + 20 


Research Staff 


10 consecutive periods of 
programed or conventional 
instruction^ 


ho - 50 

(per day) 


Classroom 

Teachers 


Criterion Test®* 

« 


35 


local Guidance 
Staff 



^Instruments constructed for use in the research. 



^Totals for sex and condition are discrepant due to the fact 
that one subject was not classified on the sex variable. 
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During the month of October, the four learner character- 
istics measures developed for use in the research were group- 
administered to the programed and conventional classes during* 
a single school day. Standard instructions designed to elicit 
the cooperation of the students were used in administering the 
anxiety, compulsivity, and exhibitionism measures. Dy compari- 
son, the creativity battery involved the usual elements of the 
academic test situation — instructions enphasizing timing and 
speed of response. For the creativity battery, students 
re ponded directly on the test booklet. Students responded on 
3M "mark-sense” cards for the tests of anxiety, ccmpulsivity, 
and exhibitionism, and an additional measure of convergent think- 
ing (described below). 

FollbvTing the initial testing, the programed and conventional 
classes in the 22 schools received 10 periods of instruction 
durdng their regularly scheduled English periods. In all 
classes, lesson one was begun on the last day of a given school 
we< ik, followed by nine consecutive daily periods of instruction. 
The criterion test was administered the day after the final 
lesson. Length of class period varied from 4o to 50 minutes 
across schools. Within any given school the instructional 
schedule for the programed and conventional lessons was the 
same. The ten periods of instruction and the criterion test 
were completed in the total school sample during the interval 
beginning with the first week in November and extending through 
the first ttfo weeks in December. 



2.3 1 Measures of the Independent Variables 



The four learner characteristics measures (coupulsivity, 
exhibitionism, anxiety, and creativity) were developed and re- 
fined for use with eighth graders during the pilot year of the 
research. The procedures and results of these efforts are pre- 
sented respectively in Appendixes B, C, D, and E. Before pro- 
ceeding to the description of each of these meas\3res and the 
methodological details of their use during the experimental year 
of the research, it is appropriate to survey briefly the strategy 
leading to their development. 

The general objective of instrument development was to 
arrive at several homogeneous and relatively specific subjects 
or item gro\pings, each of which puaported to measure a specific 
manifestation of the more generally conceived personality con- 
struct. A thorou^ review of the literatu:»:e for each of the 
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foiir learner characteristics led to a definition on irhic^ there 
a3gj)eared to he general agreement, ffhis definition vas then 
subdivided into smaller categories, each representing a narrower 
behavioral tendency or other such meaningful division of the 
construct. For exan^le, the general label for on© of the instru- 
ments was school anKlety , and this eventually subsumed more 
specific types of anxiety such as test anxiety » peer anxiety a 
teacher anxiety ^ and so on. 

Follo^Ting this definitional stage, items representative of 
the various subdivisions associated “ifith the general constructs 
of compulsivity, exhibitionism, and anxiety were written and/or 
selected and revised to conform to one or more test formats. 

For the creativity battery, the procedure involved both writing 
and selecting items for the measurement of dispositional charac- 
teristics of the creative individual, and the development of 
verbal and pictorial stamulus situations designed to elicit 
creative responses. *She initial four test batteries were each 
approximately four times as long as the final instrument used 
during the escperimental year of the research, and required two 
40-minute class periods for completion. 

The next two stages of test development involved ana3ysis, 
refinement, and reduction of each test batterjr, resulting in a 
final instrument which could he group administered in 20 minutes. 
In the first of these stages, each instrument was group admin- 
istered to a separate sample of 250 to 350 eighth graders 
selected from the pilot sanple of roughly 3000 subjects. The 
item subdivisions for each instrument (in the case of creativity, 
specific subtests of verbal creativity and item subdivisions) 
were submitted to separate principal components analysis with a 
varimax rotation. Items in each subdivision (or subtest) were 
then eliminated on the basis of: (a) low loadings on the principal 
con^onentj and (h) low variance. 

Except in the case of esdiibitionism, the last stage of 
test refinement resulted in a final 20-minute measure of each 
characteristic consisting of suhscores or suhtests related to 
the general definition of the construct. The efforts for exhi- 
bitionism culminated in one final general measure of the char- 
acteristic. The four test batteries were grot^ administered in 
pairs during ti-ro 40-minute class periods. S^arate samples of 
250 to 300 eighth graders were used for each administration. 

The vm data for each instrument were scored and again sub- 
mitted to a principal components analysis id.th varimax rotation. 
The procedures for analysis differed from the previous stage 
in that item subdivisions associated i-iith a given learner 
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characteristic \7eve combined for the factor analyses (as many 
items or suhtests as the computer program corl-d handle). 2he 
resifLts obtained in the varimax rotations at this stage of the 
analysis were of primary importance in establishing the statis- 
tical homogeneity of the hypothesised item groupings or sub- 
tests. 

In the paragraphs which follow, descriptions of the instru- 
ments developed for use in the experimental year of tte research 
are presented. Ihe description for each instrument includes a 
brief definition of the psychological meaning of the construct 
purported to be measured, the procedures used in testing and 
scoring, descriptive statistics, and reliability estimates of 
the various scores. The data and procedures presented are based 
on the administration of the instruments during the escperimental 
year of the research. 



Ihe Compulsivity Scale 

Ihe compulsivity scsle, administered under the title, 

Cornell Multiple I^ef erences a contained 62 self-report items 
of the three types shorn below: 

^ Would you rather...? 

l^e 1 . . .use a brand new book? 

• . .use a book with some answers written in it? 

2 neat... .casual (choose one) 

lype 3 I hate to he interrupted in the middle of an 
assignment (”yes-no*0* 

Responses to the coi%)ulsivity scale were scored for two 
general types of compulsivity: (a) constructive which was derived 
from items scored for the subtests meticulousness, tendency to 
finish, cautiousness, and intolerance of incompleteness; and 
(b) unconstructive which was derived from items scored for the 
suhtests intolerance of indefiniteness, uncomfortableness in 
social relations, and paralyzed initiative. Items in each 
subtest were scored zero or one, and the total scores for the 
two general factors of compulsivity were a simple additive 
function of the appropriate suhtest scores. The method of 
scoring for the -bm general factors of conpulsivity (combining 
subtests scores) was substantiated in a second order .factor 
analysis of it©n responses derived from the adsiinistration of 
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the coBogpiilsivity scale to the experimental sample (see Appendix 

B), 



The suhtests which contribute to the constructive compulsivity 
score purport to measure types of coping responses which conceiv- 
ably work to the advantage of the individual in academic achieve- 
ment and related situations, .Those contributing to the uncon- 
structive compulsivity scores are, in contrast, maladaptive in 
that they may be expected to contribute negatively to the indi- 
vidual’s success in the same situations. However, both the 
general factors represented by constructive and unconstructive 
compulsivity may be conceived of as reactions or responses to 
intolerance of ambiguity , and as such have limited adaptabili'by 
(Grames and Allinsmith, (24)). 

The specific content of the compulsivity scale and data 
bearing on its development and validity are presented in 
Appendix B. Descriptive data, Kuder-Riehardson Formula 20 
reliability indexes, and mean item discriminations for the 
various con^ulsivity scores based on administration to the total 
sample in the experimental year .are presented in Table 2. Means 
and standard deviations of the conpulsivity scores for the separate 
programed and conventional groups are presented in Table 3* 

The descriptive data for the coipulsivity scores presented 
in Table 2 are summarized as follows. The subtest scores for 
constructive compulsivity tended to be more internally consistent 
or homogeneous than those conprising the unconstructive coirpulsivity 
score. However, \^rith the exception of the intolerance of indefinite-^ 
ness subtest, the internal reliabilities of the subtest scores 
for both constructive and unconstructive conpulsivity are 
respectable when subtest length is considered. The average 
discrimination power of the subtest items tends to be low- 
moderate, The somewhat loafer mean discrimination power of total 
constructive and unconstructive compulsivity scores reflects, 
in part, the greater heterogeneity of these composite scores. 

The lower internal reliability of the unconstructive ccanpulsivity 
score, as corpared to constructive compulsivity, probably re- 
flects somesihat greater heterogeneity and attenuation due to the 
fewer number of items comprising the former. The data shown in 
Table 3 indicate that the coipulsivity subtest means for the 
two treatment groups differed by roughly one to tifo percentage 
points. 
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Table 2 



Descriptive Data and Internal Reliabilities for the 
Coupilsivity Subtest Scores Based on the « 
Combined Programed and Conventional Treatment Subjects*** 

(M = 1003) 



Subtests Scored for Rfumber 

Constructive Coirrpulsivity Items 


X 




K-R 20 
Reli- 
ability 


Mean 

Discrim- 

ination^ 


1. Meticulousness 


16 


10.82 


2.90 


.68 


29.1 


2. Tendency to Finish 


8 


5.11 


1.86 


.58 


37.6 


3. Cautiousness 


8 


4.89 


1.78 


.56 


35.1 


4. Intolerance of 
IncoEoplet enes s 


6 


. 4.53 


1.21 


CVI 

CO 

. 


31.7 


Constructive Compulsivity 
(Total of subtests 1% 2, 

3, 4) 


38 


25.35 


5.93 


.61 


25.1 


Subtests Scored for 
Unconstructive Compulsivity 

5« Intolerance of 
Indefiniteness 


6 


3.20 


1.17 


-.07 


30.0 


6. Uncomfortableness in 
Social Relationships 


8 


3.37 


1.64 


.39 


32.8 


7. Paralyzed Initiative 


10 


5.20 


2.23 


.58 


36.5 


Unconstructive Compulsivity 
(Total of subtests 5s 6, 
and?) 


24 


11.77 


3.52 


.57 


23.5 



1 

All data are based on rav scores. 



^Average of the discrimination indexes for items in a sub- 
test based on the difference between the upper and lower halves, 
on the total score for the given subtest (or subtest congposite). 
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Table 3 

Means and Standard Deviations of the Coii^lLsivity Scores 
for the Programed and Conventional Treatment Groupsl 





Programed^ 


Conventional^ 


Constructive Compulsivi’by ° 


X ■ 




X 


SD 


1 , Meticulousness 


68.35 


19.08 


68,83 


17.36 


2 , Tendency to Finish 


66.28 


23.21 


64,02 


23.30 


3 . Cautiousness 


68.59 


22.05 


71.12 


20.63 


4 , Intolerance of 










Incompleteness 


75.21 


20.94 


76.66 


19.46 


Unconstructive Compulsivity 










5 # Intolerance of 










Indefiniteness 


53.80 


,19.16 


53.07 


19.68 


6, Uncomfortableness in 










Social Relationships 


43.04 


22.52 


43.04 


21.65 


7 . Paralyzed Initiative 


52.44 


21.01 


54.71 


21.72 



1 

All scores converted to percents, 

= 495. 

= 506. 

^Percentages were total nmher of appropriate responses 
divided by the total nimiber of responses made by a given student. 
This procedure ignores items to which the student did not respond. 
Raw score procedure made no allowances for “no response*' to an 
item scored for a subtest or total score. 



The Exhibitionism Scale 

The esdaibitionism scale was administered under the title, 
Student Attitude Survey > and conbained 45 self-report items of 
the same three types listed previously for the coBqpulsivity 
scale. Items were scored zero or one, with the total score for 
exhibitionism being the sum of appropriate responses to the 45 
items. 
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The delineation of behaviors, preferences, and tendencies 
represented in the esthibitionism scale is generally similar to 
ifell known descriptions of the adult esdiibitionist (Edwards 
(l6)) or extrovert (Knapp, (35))* A Jaajor difference is that 
the present scale is in part oriented toward the measurement of 
esdiibitionist tendencies and preferences as expressed in the 
school situation. Items indicative, of exhibitionism in the 
present scale refer to tendencies or preferences for interacting 
in social situations, speaking in front of the class, being brisk 
and energetic, wanting to show off, and participating in group 
activities in the school situation as opposed to the more 
sedentary and singular preferences for wrking alone in school, 
reading books, being shy, and staying in the background. 

Hi^ scores on the exhibitionism scale are presumably 
indicative of a dominant and generalized motive in which the . 
individual’s goal is essentially that of approbation (cf. Levin, 
Bald^d.n, Gallwey, and Paivo (39) )• Goal responses may be seen 
in various forms of behavior such as general socializing, being 
a frequent weaker in class, being the first to do something 
“new”, and so on. 

The specific content of the exhibitionism scale, and data 
bearing on its development and validity, are presented in 
Appendix C, Raw scores from the administration of the scale 
had a mean of 24,81 and a standard deviation of 7*55j based on 
the combined prograraed and conventional subjects (N » 1136), 
Exhibitionism scores, converted to percents, had a mean of 5^.90 
and a standard deviation of 16,24 for the programed subjects. 

The respective values for the conventional subjects were 56.31 
and 16.57 per cent. An item analysis for the total sari^le (see 
Table 42 in Appendix C) indicated that all items discrimin^ed 
in the appropriate direction, with most of the items discriminat- 
ing at a lc«T-moderate level. Internal reliability of the 
erfiibitiordsm scores, using the Kuder-Richardson Formula 20, was 

.85. 



Measures of Verbal Creativity and Convergent Thinld.ng 

This battery consisted of four measures of verbal creative 
thinking ability and a brief measure of convergent thinking 
ability. Subjects were presented the five tests in a mimeographed 
booklet, Qhe content of the battery and the procedures used in 
its development are presented in Appendix D, 
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Three of the four verbal creativity subtests included in 
the battery ¥ere scored for the ¥el3. Imoi-m divergent thinliing 
factors, flexibility a originality a and fluency a and were adapted 
from the Mimesota Tests of Creative Thinking a Verbal Form A 
(Torrance (64)). procedure for using these subtests differed 
from Torrance’s primarily in that each of the subtests was scored 
for a single verbal creativity factor, rather than scoring each 
subtest for aH three. This modified scoring procedure was 
substantiated in a factor analysis of the creativity subtests 
during the pilot year of the investigation. The factor analysis 
indicated that the scores for flexibility, originality, and 
fluency were not statistically independent when each was derived 
from the protocols of all three subtests. 

A brief survey of the testing and scoring procedures for 
these three verbal creativity factors follows. A more detailed 
summary of the scoring procedures, with examples, is given in 
Appendix D. Each of the tests presents the subject with a 
pictorial stimulus of an elf gazing into a pool. In the “Asking 
Questions Test,” subjects were instructed to respond with as 
many relevant questions about the picture as they could in five 
minutes. Responses .^-lere scored for flexibility , ■vdth one point 
given for relevant questions in any of 21 categories (one refer- 
ence allowed per category). In the “Guessing Causes Test,” 
subjects were asked to list as many causes of the elf’s behavior 
as they could in five minutes. Responses were scored for 
originality , with each response given from zero to tvro points 
depending upon its predetermined statistical rarity. In the 
“Guessing Consequences Test,” subjects suggested as many relevant 
results of the action in the picture as they could in five 
minutes. Responses were scored for fluency , with one point 
given for each relevant consequence listed. 

For the fourth verbal creativity test, titled the Imagina- 
tive Story Test , subjects wote as imaginative and divergent 
a story as they could in eight minutes. Stories were scored 
for imagination, receiving from zero to t\'?o points on each of 
11 categories typically found in creative stories. Tthe cri- 
teria used in scoring the imagination test were originally 
derived from 22 criteria developed by Torrance, Peterson, and 
Davis (67). The 11 categories used were those with the best 
loadings on the first general factor in an analysis of responses 
on the imagination subtest, accomplished during the pilot year 
of the investigation. 

The measure of convergent thinking used was the Object 
Uses Test developed by Guilford (25)? (26). The original 
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test consists ten items. Each item presents the student 
%dth a task and five ohiects -« one of tfhich is appropriate for 
successfully aecon^lishing the task. A sanple item is: 

To start a fire — 

a. fountain pen 

h. onion 

c. pocket watch 

d. comh 

e. howling hall 

To solve the problem, the student should select c, the pocket 
watcii, since it contains a magnifying crystal and could he used 
in starting a fire. 

An item analysis of the Object Uses Test during the pilot 
stage of the research showed that six of the ten items in the 
original test differentiated well between high and low scorers. 
These six items were used as the test of convergent thinking 
in the escperimental year of the investigation. Internal 
reliability (Kuder-Richardson, Formula 20 ) for the six it©m 
test was .57* Tame allotted for coirpletion of the test was 
three minutes. 

The roughly 1200 protocols for the four verbal creativity 
subtests were scored by five Cornell University English majors 
'vio were given special training for the task. At an advanced 
stage in the scoring, 1^3 protocols were randomly selected from 
the total, and were scored independently by each of the five 
scorers. Interscorer reliabilities raided from .7^ to .90 
for imagination, from .86 to .96 for flexibility, from .75 to 
.87 for originality, from .89 to .96 for fluency, and from .89 
to .93 for the combined suhtest scores. 

Scores for the combined programed and conventional subjects 
on the four verbal creativity subtests, and the Object Uses 
Test were standardized to a mean of 100, and a standard devia- 
tion of 20. The four verbal creativity subtest scores for each 
subject were then combined additively into a total creativity 
score. ' 

An additional score, termed the total creativity minus 
convergent thirild.ng score, was calculated for each subject by 
subtracting his standardized score on the Object Uses Test 
frcm his standardized total creativity score. This score is, 
in a loose sense, an estimate of the student ^s convergent think- 
ing ability relative to his verbal creative thinking ability. 
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A low score is pres\:aiaably indicative of a rough hslance hetireen 
convergent thihld.ng and verbal creative ability, A high posi- 
tive score is indicative of a preponderance of verbal creative 
thiniteing ability relative to convergent thinking ability, A 
negative score indicates that the student’s convergent thinlcing 
ability is greater relative to his divergent thiiiking ability* 

Mie usefulness and meaning of this score, however, is limited 
by the fact that on3y a single three minute test was used to 
measure convergent thinking abili'ty. 

Estimates of the reliability of the verbal creativity 
scores were obtained from a test-retest administration of the 
complete battery to 219 subjects selected from the total san^le. 
The retest administration of the battery was given after a five- 
month interval in connection with another study reported by 
Ripple and Racey (49). Using tests and procedures identical 
to those reported here, the creativity battery was also admin- 
istered -tvrice, with a ti'7o-week interval between tests, to a 
sample of sixth graders (50), The stability coefficients for 
these sixth and eighth grade sang?les are reported in Table 4, 

The coefficients for the sixth grade sample indicate acceptable 
reliability for the creativity test scores over short periods 
of time, Ho\'7ever, the coefficients for the longer time period, 
■vdth the eighth grade sample, are indicative of considerably less 
stability. This was especially true for dmagination and 
originality where the coefficients suggest little relationship 
between scores for the first adBiinistration and scores obtad,ned 
five months later. . 

Table 4 



Test-retest Stability Coefficients 
for Five Verbal Creativity Scores 





Test 


Stability Coefficients 
Tifo-week^ Five Months^ 


1. 


Imagination 


.52 


.06 


2. 


Flexibility 


.73 


.38 


3. 


Originality 


.51 


,14 


4. 


Fluency 


•62 


.45 


5. 


Total Creativity 


.73 


.38 



®'Sixth grade sample; H « 72 (Ripple and O’Reilly (50)). 

^Eighth grade subjects (U = 219) selected from the saaple for 
participation in an additional study; retested using the same 
battery and procedures five months later (Dacey and Ripple (l4)). 
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ghe Ai]od.ety Scale 



The amdety scale %fas designed to measua?e amdety viewed as 
a discriminahle emotional response to stress experienced in the 
school situation. Stress was conceived as an external stimulus 
(or stimuli) which the subject intea:prets as a threat to ful« 
filihaent of an internal conteKporaneous motive state. The 
anxiety response was viewed as being primari3y physiological in 
nattire. The subject is aware of the stimuli -vihich elicited the 
response and labels it in cert^n generally recognized terms 
(fear, worry) (Handler, Handler, and Uvlller (42)), Individuals, 
however, are held to differ in the pattern and intensity of the 
pliysiological components of the anxious response and in the 
kinds and number of situations which may elicit it (B, Hartin 
(43), I, Hartin {kk)p Lazarus (37))* 

This definition is similar in its major elements to other 
well-recognized definitions of the anxiety response (Sarason 
et al, (54), Lazarus (37))* Ho\fever, the role of unconscious 
factors in the historical development of anxiety, and its logical 
differentiation from fear (included in Sarason* s definition) are 
not emphasized here.l A major limitation of the present defini- 
tion is that it does not include defensive or coping responses 
recognized in broader definitions of anxiety (Lazarus (37 )> 
Rosenwald (51)). 

Following from the definition, the anxiety measure consisted 
of seven relatively specific subtests. All but one of the sub- 
tests was designed to measure anxiety as a function of a relatively 
narrow class of stimuli existing in or associated *v7ith the school. 
The test consisted of 60 self-repoarb items of t^-io general types; 

(a) "transparent” items which contained a referent for anxiety 
(e,g,, worry, fear) and a specific situational stimulus (e.g, , 
teacher, test) 5 and (b) “objective" items which attempted to 
measure anxiety indirectiy (e.g., ”l wotild be very concerned 
if I were late for class.”). A brief description of the content, 
and nature of the subtests is given below. 



definitions such as that given by Sarason et al, (54) 
sxiggest that this differentiation can be made by somehow assess- 
ing the level of irrationality involved in the subject’s inter- 
pretation of and reaction to the threatening stimulus. Anxiety 
is viewed as a response disproportionate to the threat value of 
the stimulus; fear on the other hand is a proportionate or 
rational response. Such differentiation, however, requires 
additional, techniques of measurement more subtle than the q.ues- 
tionnaire used by Sarason et al.. 
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General Emotionality ; this suhtest consists of five items 
indicative of the subject's tendency to react abruptly i-Tith 
emotion to relatively minor events* It is the on3y subtest 
which is not situationally specific. 

Generalized School Anxiety ; this subtest consists of six 
items indicative of the subject's tendency to experience anxiety 
about school events in situations removed from school (e.g.j 
at home; on the way to school). 

General Classrocan Anxiety ; the l4 items in this subtest 
are indicative of anxiety “vrith respect to being in class, doing 
wen in courses, and doing well in ^^ecific school subjects. 

Peer Anxieiy ; the seven items composing this subtest are 
indirectly indicative of anxiety experienced in peer relationships. 

Parental Pressure for Achievement ; this subtest consisted 
of seven items which purport to meas-ure anxiety about acaderaic 
performance in school esqperienced as a function of the pupil- 
parent relationship. 

Teacher Anxiety; the 12 items included in this subtest 
refer to anxiety experienced as a function of both the personal 
and academic elements involved in the teacher-pupil relationship. 
Items for this subtest are phrased both indirectly and directly. 
Both this subtest and the general classroom anxiety subtest 
appear to be the most general or heterogeneous of the seven 
anxiety subtests. 

Test Anxiety: the 11 items included in this subtest refer 
to anxiety or worry before, during, and aJTfcer taking school 
tests. Tvjo of the items refer to anxiety over being tested, 
but experienced in situations removed from school. These items 
were scored for both test anxiety and the generalized school 
anxiety factor referred to above. 

The items included in the anxiety test were administered 
in a mimeographed booklet entitled Student Opinion Survey . 

The subject was requested to respond by indicating whether each 
statement was "true” or “false” with respect to himself. Itens 
in each subtest were scored zero or one. The number of items 
scored one in each subtest was added to yield a composite or total 
anxiety score. 

Item content of the anxiety test and data bearing on its 
development and validity are given in Appendix E. Table 5 presents 
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descriptive data^ Kuder-Kicliardson Forxffola 20 reliabilii^ indexes, 
and mean item discrifidnations, for the anxiety scores based on 
the administration of the test to the total sa»?ple in the e3cperi- 
mental year# Means and standard deviations of the anxiety scores 
for the s^arate programed and conventional, groups are shown in 
Table 6. The internal reliabilities sho^m in Table 5 indicate 
at least a moderate level of internal consistency for the anxiety ‘ 
scores. The average of the item discriminations for the 
scores tend to be Ic^f-moderate to moderate, %rith the most hetero- 
geneous item groups having the lowest average discrimination 
power (i#e», general classroom anxiety, teacher anxiety, and 
total anxie^)# The data presented in Table 6 show that the treat- 
ment groups were generally comparable in mean level of reported 
anxiety for the seven subtests. For the total anxiety score, 
the jacogramed group had a mean score of 4o#90 per cent with a 
standard deviation of 15. l6. The cojiparable values for the con- 
ventional subo'ects were 42.02 and 15.11 per cent. 



Table 5 

Descriptive Data and Internal Reliabilities 
for the Anxiety Scores Based on the Combined Programed 
and Conventional Treatment Sub^ects^ 



Anxiety Tests 


Number 

Items 


X 


SD 


K-R 20 
Reli- 
ability 


Mean 

Discrim- 

inations' 


1. General Emotionality 


5 


1.89 


1.50 


.64 


49*6 


2. Generalized School 
Anxiety 


6 


1.97 


1.58 


.58 


42.5 


3. General Classroom 
Anxiety 


14 


5.^ 


3.03 


.73 


35»6 


4. Peer Anxiety 


7 


1.93 


1.65 


.62 


37.7 


5. Parental Pressure 
for Achievement 


7 


3.*A 


1.70 


.53 


40.6 


6# Teacher Amdety 


12 


5M 


2.11 


.48 


28.8 


7. Test Anxiety 


11 


5.23 


2.90 


.78 


44.8 


8. Total Anxiety^ 
1 


62 


24.37 


9-07 


.86 


33.1 



1 

"“AH data based on raw scores. 



^Average of the discrimination indexes for items in a sub- 
test based on the difference between the upper and lower halves, 
on total score for the given snbtest or composite. 

^Additive total for subtests 1, 2, 3, 4, 5> ^9 and 7. 
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Table 6 

Means and Standaafd Deviations of the Anxiety Suhtest Scores 
for the Programed and Conventional Treatment Groups^ 



Variable Name 


Programed^ 


Conventional 


Anxiety Subtest Score 


X 




X 

mrm 


SD 


1. General Emotionality 

2. Generalized School 


37.48 


29.90 


38.66 


30.41 


Anxiety ^ 

3. General Classroom 


31.47 


26.19 


34.27 


26.54 


Anxiety 


39.80 


21.26 


39.90 


22.27 


4. Peer Anxiety 

5. Parental Pressure 


26.75 


23.70 


28.06 


23.41 


for Achievement 


49.34 


24.43 


49.54 


24.05 


6. Teacher Anxiety 


45.95 


17.49 


46.26 


17.41 


7. Test Anxiety 


46,34 


26.88 


49.40 


26.11 


8. Total Anxiety 


40.99 


15.16 


42.02 


15.U 



1 

All scores converted to per cents. 



= 494. 

= 506. 

I 

2.4: Instructional Treatment Conditions 



The Programed Teaching Condition 

Students in the programed condition received instruction 
from a revised version of the Improving Reading Vocabulary (iw) 
program, designed originally by Professor Clock and Fred Shepman 
of Cornell. The general objective of the program can be des- 
cribed as vocabulary development. More specifically, the program 
was designed to teach the meanings and usage of 24 word elements 
(affixefi and combining forms) with relatively constant meanings 
such as bi-, bio-, and neuro-, and 115 "Vfords containing one of 
the word elements. In addition, the program attempted to 
develop skills in ascertaining context clues r^evant to inferring 
the meanings of word elements and %fords not kno\*jn by the student. 

The lEV program was organized into ten lessons printed in 
booklet form on five- hy eight-inch paper. Sach lesson consisted 
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of about 30 pages of material and was presented in a cardboard 
holder with a sliding answer panel. 3?he material in the program 
was written in a style called conversational chaining » and re- 
quired the student to construct one or more responses at inter- 
vals throughout the lesson. The number of responses per lesson 
varied from a low of 29 for lesson one to a high of 84 for 
lesson two. The program contained a considerable amount of 
prose designed to maintain student interest and provide a con- 
text for teaching the word elements and words. The "story-lihe" 
character of the program had the effect of introducing considerable 
variability in frame length (intervals between responses). 

Across lessons, the number of words per frame varied from a 
single word to 130 words. 

Prior to its use in the research, the original IRV pro- 
gram was revised on a pilot sample in two stages. The first 
stage involved administration of the program to a small sample 
of eighth graders, a,nd was followed by extensive rewiting. In 
the second stage, the revised version of the program was admin- 
istered to more than 3000 eighth graders in ten widely s^arated 
schools during ten periods of the regularly scheduled English 
classes. Qualitative and quantitative data available from this 
trial indicated that no further changes were needed. Teacher 
and student reaction to the program i7as highly favorable. The 
average student could generally finish a given lesson frora’the 
program in 30 minutes of class time and demonstrate satisfactory 
achievement of the program objectives. The overall error rate 
for the program was less than ten per cent, and did not exceed 
15 per cent for any individual frame. Appendix P presents a 
more detailed account of the procedures used in validating the 
program as well as a list of the specific program objectives, 
the words and word elements taught in the program, and a san^le 
lesson. 

The materials used for instruction during the e3(perimental 
year consisted of copies of the revised version of the IRV 
program, the prograai holders, and a set of standard instructions 
which detailed the procedures for teacher tise of the program. 

Prior to the initiation of instruction, the investigators met 
with the participating teachers in the 22 schools and escplained 
the procedures for using the program in the context of the study. 
The major points of emphasis were as follows: 

(a) Students were to be informed that they were par- 
ticipating in an experiment sponsored by Cornell 
University. Students \rere further informed that 
instruction from the program would be treated as 
a normal part of the classroom program. The 
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student would "be tested on completion of the program 
and the resultant scores would he made availahle to 
the teachers* 

(h) The necessity of writing out the responses to the 
fr^es in the program before uncovering the answer 
■vras emphasized to the student# Teachers were encouraged 
to observe the student’s performance in this respect 
and examine his response sheet when he concluded the 
lesson* Introducing the student to the rationale and 
procedures of programed instruction was accomplished 
in lesson one of the program. 

(c) Students were allowed to complete each daily lesson 
at their o^m rates* Teachers were asked to caution 
students who proceeded through the program carelessly 
or too rapidly for effective learning. Students who 
appeared to be proceeding through the program at a rate 
insufficient to co»gE>lete a given lesson during the 
class period were encouraged to proceed more rapidly. 

The instructional materials were collected each day 
when the student had conpleted the given lesson. 

(d) The student was not allowed to use the program out- 
side of the school, but could complete a lesson missed 
because of absence, during a study period. 

(e) Teachers were requested not to give direct aid to 
students who inquired about the meaning of the con- 
tent of the program. These, and similar inquiries were 
to be handled in general by redirecting the student 
through previous frames. 



The Convenfcional Teaching Condition 

Prior to beginning the study, teachers in the conventional 
condition were provided with a 9^-pag© lesson guide, 35 copies 
of a 45-page supplementary materials booklet, a set of 10 slides, 
and a 15-minute tape recording. The teaching guide detailed the 
research requirements of the conventional teaching situation and 
provided the teacher “VTith a set of ten lesson plans designed to 
correspond Tdth the content of the IRV lessons, lessons in the 
teaching guide were organized into parts given in order as foHo\Ts 
objectives a review a introduction > lesson body a practice a summary 
03^ revie^’T a and test . The supplementary materials booklet contained 
short objective tests for lessons two through ten, an IHV 
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dictionary which listed pronunciations and definitions for the 
IRV words and word elements, and original stories and practice . 
exercises written for some of the lessons. Kie lesson plans 
were highly detailed — even to the point of indicating the cues 
and content suggested for discussion exercises. Student-teacher 
verbal interaction was heavily emphasized, and an attempt was 
made to incorporate widely accepted techniques and methods (e.g., 
a tape recording, slides, original prose, a skit, etc.), !Oie 
contents, format, and organization of the lesson plans, as well 
as a sample lesson from the teaching guide are presented in 
Appendix F. 

As indicated previously, the conventional instruction con- 
dition was scheduled within schools to correspond, lesson for 
lesson, with the programed condition. Directions for teaching 
the lessons emphasized that the specific content of the lesson 
outlined in the lesson body was to be taught to the students 
on the day indicated. It was also en^hasized that the parti- 
cular words and vovd elements in a given lesson were to be taught 
in that lesson, and not carried over into the next day’s 
session. The teacher, however, was free to deviate from the 
methods and approaches suggested in the lesson plans. Specifi- 
cally, this meant that the teacher need only have attended to 
instructing the students in the meanings of the words and word 
elements for a given lesson (i.e., the content specified in 
the lesson body), and provide them with practice in finding and 
interpreting context clues. 



2.5? Ihe D^endent Variables 



The objectives and approach used in the development of the 
criterion test were roughly similar to those used in construct- 
ing the personality measures. Generally, this involved the 
developiaent of item types designed to measure specific kinds of 
achievement (the objectives of instruction), and empirical 
verification of these using the technique of factor analysis on 
data obtained from samples selected from the pilot population. 

The content of the criterion test and the history of its develop- 
ment are described in Appendix G. The final form of the criterion 
test used durii!ig the experimental year of the research consisted 
of 31 items distributed in the following four item formats: 

(a) 19 multiple choice items with four choices per item. 

(b) 3 itQBS in which the student identified a taught word 
element in the contesrt of an unilmom wrord. 
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(c) 3 Itefiis for which the student was asked to *vjrite a 
word element given its definition, 

(a) 6 items which required the student to generate many 
possible meanings of an untau^t %7ord, based on a 
clue given for the meaning of part of the word and 
the context in which the word was given, 

!Ehirty-five minutes were allowed for completion of the test. 
This proved to be sufficient time for students to attempt every 
item in the test. 

Three subtest scores and a total score were derived from 
the criterion test. The recall subtest consisted of 12 of the 
objective items; each correct response was given a score of one. 
The remaining 13 objective items were scored for transfer ; one 
point was given for each correct response. The hypotheses 
making subtest consisted of the six items described ih d, 
above. Each different relevant response per item was given 
one-half point, but no more than four were scored for an item. 
Thus, the total possible score for hypotheses making was 12 
(tsro points per item). Total score on the criterion test was 
the simple sum of the scores for the three subtests. Maximum 
possible score was 37 (12 +13 +12). 

Table 7 presents descriptive data, internal reliabilities, 
and mean item discriminations for the critealon test scores, 
based on the administration of the. test to the total sample in 
the experimental year. Means and standard deviations of the test 
scores for the programed and conventional groups are also shcnm. 
These data may be summarized as follows. The recall subtest 
scores for the total sample evidenced higher internal reliability 
and greater mean discrimination power than the transfer subtest 
score. The lower internal reliability and mean discrimination 
power for the latter subtest was expected since the items re- 
tained for use in this subtest were more heterogeneous (see 
Appendix G), It was not possible to confute internal reliabili- 
ties for the hypotheses making subtest due to the nature of this 
data, K for the total criterion score which included this sub- 
test score, T*inally, the reader may note that the means for 
recall, hjpothese making and total criterion tests were higher 
for subjects in the conventional condition. Differences in 
variability of the four scores between the tvro groups, however,, 
are slight. 
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Table 7 



Descriptive Statistics for the Criterion Test Scores Based on the 
Programed, Conventional, and Combined Treatment Groups*^ 



Conven- 

Programed^ tional^ Combined® 





X 




X 




1 


X 

SD Disc 


K-R 

20 

Rel, 


1# Recall 


6.X8 


2.87 


8.27 


2#52 


7.19 


2.9X ltO.9 


.7k 


2. Transfer 


S.Xlt 


2.X5 


8.37 


2# 22 


8.26 


2.20 26.8 


.^3 


3. Hypotheses 
Ifeking 
1(# Total 


3.80 

X8.18 


X.56 

5.02 


It. 26 
20. 9X 


1.77 

It#86 
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Figures given are for raw scores# 
®N = 5X3. 

’’n = 5X3. 



“H = XXX7. Discrimination indexes are the means of the dis- 
crimination indexes for items in a subtest based on the difference 
between the upper and lower halves on the total score for the 
given subtest# 



^otal score is the sum of the scores on the three subtests 
(maximum scores for each were: 12 + 13 + 12 * 37). 



2# 6: Data Collection, Treatment, and Analysis 



A “mark-sense” IBM card system was developed so that all 
dichotomous and multiple choice responses could be marked by 
the student directly on data cards# The design of the card 
was general so that it could be used with any A, B, C^ D, and 
E system of response or part thereof. Each side of the card 
could record 2^ responses# One side of the card also recorded 
the student's name and was prepunched with numerical codes for 
school, instrument, and class. 

Students recorded their responses xfith electrographic pencils 
on the 3DM cards for all items in the eorapulsivity, anxiety, and 
exhibitionism tests, the first 19 items in the criterion test. 
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and the itcjms included in the Object Uses Test* Scor^ for the 
creativity protocols and the remaining items in the criterion 
test wre marked ifith electrographic pencil on cards by clerks* 

A specially designed mark-sense card, which could be used for 
recording larger numbers, was used for entering the scores for 
the four tests of verbal creativity* 

An additional mark- sense card, the student data card , mis 
used for recording the student’s mental age score, his school 
and class code, tocher ratings of the four personality charac- 
teristics, and other data such as the student’s English and 
standardized achievement test marks* With the exception of the 
mental age scores, these data are referred to in the appropriate 
appendixes* 

Students’ electrographic responses on the various cards were 
checked visually for appropriate marking* Responses on the 
cards were then ”sensed" by machine and pimched directly onto 
the cards used in the data anslyses* Errors in punching due to 
mistakes in marking or omissions (or any other reason) were close 
to one per cent of the total* 

For use in the analyses, students’ raw scores on the measures 
of compulsivity (tvro scores), exhibitionism (one score), and 
anxiety (eight scores) were converted to per cents* Scores for 
the five measures of verbal creativity and the total creativity 
minus convergent thinking scores were standardized to a mean of 
100 and a standard deviation of 20* Raw scores were used for 
mental age and the four dependent variable measures of achieve- 
ment* 



For each personality variable (subtest scores and/or total 
score), four separate analyses of variance were conducted using, 
in turn, the three subtests and total score on the three criterion 
tests as dependent variables* The independent variables in 
this four-way,, completely crossed, fixed model design were learn- 
ing condition (prograned-conventional), mental age (above and 
below the median for the school), personality level (above and 
below the median for the school), and sex* The 22 schools 
served as replicates in the analyses* The unit of analysis was 
the mean criterion test score for all students in a given class 
(i.e*, learning condition), having the same classification on 
sex, mental age, and the personality variable under consideration* 

Replications across schools C'within cell*') served as the 
denominator of the F-ratios, The degrees of freedom for repli- 
cations varied somewhat among the analyses for the personality 
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variables in that the rnamher of missing data points to be estiV« 
mated •ifaa a Sanction of the relationship between the personality 
variable under consideration and the other three independent 
variables.! 

In all, 68 analyses of variance were conducted, one for 
each personality variable on each of four criterion test scores. 

In each of these analyses, significance tests were confuted for 
all main effects and the interactions. Ihe tests of significaaice 
for the interaction of each personality variable and instructional 
condition on each of the four dependent variables constituted 
the apprc^riate statistical tests addresssing the major research 
questions raised by the study. 

Correlations were computed among the 44 independent vard- 
ables included in the study. These included the 20 independent 
or classificatory variables used in the analyses of variance 
and 24 additional variables consisting of the seven compulsivity 
subtest scores, a total compulsivity score, the Object Uses 
Test score, an additional criterion test score combining the 
recall and transfer subtests, and the personal data included 
in the student data cards. This is information of general 
interest to the reader and has been placed in Appendix H. 



^The double interaction between personality and condition 
was of primary interest, and the original plan was to treat 
schools as a fifth random, independent classification. How- 
ever, the roughly 25 missing cells, on the average, would have 
left# the appropriate error term (the triple interaction) %d.th 
no degrees of freedom. 



t 
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SECTION 3 
RESULTS 



Resiilts of the tests of the hypotheses based on the yatlonale 
outlined in Section 1 are presented in tabular form in sections 
3*1> 3«2, 3.3j and 3.^j separately for each of the fo\«? personality 
variables. Each of I 7 tables shows mean square and P values with 
associated significance levels for the main effects of sex, 
mental age, instructional condition, the personality variable 
under consideration (subtest and/or total score), and the possible 
double interactions of these main effects on each of four cri- 
terion test scores. Higher-order interactions were nonsignifi- 
cant in all analyses and have been eliminated in the tables. The 
corresponding values of the cell means for each of these analyses 
of variance tables are shown in Appendix I. The cell mean tables 
are presented in an order and format corresponding with the order 
and format of the analyses of 'variance tables given in sections 
3.1, to 3.4. 

Additional data which the reader may find of further use in 
interpreting the results section are presented in Appendix H, 

This Appendix H presents the means, standard deviations, and 
intercorrelations of the independent variables separately for 
the programed, conventional, and combined groxps. 



3.1s Constructive and Unconstructive Compulsivity 



Estimated values of the mean squares, P*s and significance 
levels for the main effects and double interactions obtained in 
the analyses of variance for constructive and unconstructive 
compulsivrl^ are shoim in Tables 8 and 9«> corresponding 
cells means for the four criterion test scores are presented in 
Tables 75 euid 76 in Appendix I. 

The test relevant to the rationale described in Section 1 
for compulsivity is the interaction of each of the compuls 3 .vity 
subscores with instructional condition. The nonsignificant 
Ps for this interaction shown in Tables 8 and 9 indicate that 
the hypothesis relating compulsivity to differential achievement ‘ 
in the programed and conventional modes of instruction was not 
supported. 

The results of the tests of significance for the main effects 
of sex, mental age, instructional condition, constructive and 
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Analyses of Variance for Sex, Mental Age, Instructional Condition, and Uncons tractive Compulsivity 

on Four Achievement Test Scores 
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uiiconstructive cois^vilsivity, and the 3?emaining douhXe interactions 
shcrs-m in ‘Uahles 8 and 9 siasmarized as follows* ^e Fs for 
sex were nonsignificant on a31. four criterion test scores’* Eh© 

Fs for the main effect of mental age were significant on recall 
Tp < . 005 ), transfer (p < .005)? h^otheses malting (p <*005)> 
and total criterion (p < *005)# Fs for the main effect of 
instructional condition were significant for recall (p <* 005 )? 
hypotheses maicing (;01'5^p^.005)> and total criterion (p <* 005 )? 
but was nonsignificant for transfer (p < . 05 ). AH Fs for the 
main effects of constructive and unconstructive compulsivity and 
the possible double interactions of sex, mental age, and instruc- 
tional condition on the four ci^iterion tests scores were non- 
significant (p < . 05 ). 

Ehe significant main effects for mental s-ge and condition 
may be interpreted by reference to tables 75 and 76 which pre- 
sent the cell means for Ss classified high and low on mental 
age and programed-conventional condition in the analyses for 
constructive and unconstructive con^ulsivil^. These results 
show that S^s above the median on mental age obtained signifi- 
cantly higher mean scores for recall, transfer, hypotheses 
malting, and tctal criterion. The means for condition indicate 
a facilitating effect for the conventional, condition as sho^m 
by the .ignificantly higher mean scores obtained by subjects 
in the conventional condition for recall, hypotheses malting, aid 
total criterion. 

The results for the main effects of sex, mental age, condi- 
tion, and the possible doulle Interactions of these variables, 
noted above in. the analyses for constructive and unconstructive 
compulsivity, are consistent with the results obtained in the 
analyses of al,l other personality variables* To avoid unnecessary 
repetition, these secondary findings are outlined belowt. The 
reader is referred to Tables 8 through 2h in this and subsequent 
sections and to the corresponding tables of cell means given in 
Appendix X (Tables 75 through 91)* 

1. F values for the main effect of sex were nonsignificgoit 
in all analyses (p < .05). The tables of means given in Appendix 
I show that there were only slight differences for the sexes 

on the four criterion test scores. 

2. Tables 8 to 24 show that the Fs for ment^ age were 
significant in all anal;fses on recall, transfer, hypotheses 
making, and total criterion* Keference to Tables 75 ttoough 9 I 
in Appendix X shmfs that Ss with mental age scores above the 
median achieved significantly higher criterion test scores. 
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Across analyses 5 the Fs for meatal age were significant heyond 
the .005 3.eYel on recall and total criterion, but varied from 
.05^ p ^ *01 to p < .005 on the hypotheses malting subtest. 

3. ©le Fs for condition were significant for recall, 
hypotheses maMng, and total criterion, but were nonsignificant 
for transfer. ITne cell mean tables in Appendix 1 indicate 
that the conventional treatment Ss obtained the higher mean 
scores on recall, hypotheses malting, and total criterion. 

Across analyses, the Fs for condition were significant beyond 
the .005 level on recall and total criterion, but varied from 
•05> P> .01 to p < .005 on the hypotheses making subtest. 

4. Generally, the F values for condition were approxi- 
mately t^-rice as large as"those for mental age on the recall 
subtest score, suggesting that the convwatioaal treatment condi- 
tion facilitated recall to a greater extent than mental age. 

5. Across analyses, the F values for mental age and con- 
dition were roughly equival.ent~on the hypotheses making subtest, 
although there was a, tendency for the mental age Fs to more often 
attain larger values and higher levels of significance, Signd,- 
ficance levels of the Fs for mental age and instructional con« 
dition on hypotheses maldng varied from ,05> p ^ .01 to p < *005, 
across analyses for each personality variable. Both the F 
values given in Sables 8 through 24 and the corresponding cell 
means shox^m in Appendix I for the main effects of mental age 

and condition indicate that the facilitating effects of these 
variables on the hypotheses maldng subtest were considerably 
smaller than for their effects on recall and total criterion . 

6. Relative coraparisons of the F values for the main 
effects of mental age and instructional condition on total 
criterion indicate that these variables had roughly equivalent 
effects on the combined criterion score. 

7. Finally, it is to be noted that oily one of the 
possible double interactions calculated for sex, mental age, 
and condition in each personality variable analysis was signi- 
ficant, ®iis was the interaction of mental age and creativity 
total on transfer (,05> p >,0l) shown in 5?able 24, The inter- 
action was apparently due to the combined positive effects of 
both mental age and totsd. creativity on transfer (see Table 9I 
in Appendix l). 

In the roiiiiainder of this section, presentation of the re- 
sults from the analyses for exhibitionism, amdety, and creativity, 
is limited to the findings for the test of the interaction of 
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each p^sonality vaa^iable %*Tith instructional condition, and the 
laain effects of the personality Tariables, 



3 • 2 ; Ebdiihitionism 



Table 10 shows the mean sqnre and F values for the main 
effects and double interactions obtained in the analyses of 
variance for exhibitionism , Table 77 in Appendix I presents 
the corresponding cell means for the analyses of variance. Tlie 
results for the test of the interaction of exhibitionism and 
instructional condition on the four criterion test scores show 
that none of •^he interactions were significant. The main effect 
of exhibitionism on the four criterion test scores was also non- 
significant. As with the analyses for compulsivity, it is evident 
that the results do not support the hypothesis concerning the 
interaction of esdiibitionism and instructional condition on 
achievement. 



3.3s Anxiety 



Mean s^.are and F values for the main effects of sex, 
mental age, instructional condition, each of the eight anxiety 
scores, and the double interactions of these variables are pre- 
sented in Tables 11 through l8. The corresponding cell means 
are shorn in Tables 78 through in Appendix I. Again, the 
test of prime interest is the interaction of each of the amciety 
variables \iith instructional condition, programed- conventional. 
Tables 11 through l8 sho%f that in each analysis for a different 
anxiety score, none of the P^s for the interaction of amiiety 
and instructional condition was significant. 

However, several of the main effects for anxiety were signi- 
ficant. Table 11 indicates that the F for generalised school 
amdety was significant on the transfer subtest (.05 >p>* 0l). 
The main effect of general classroom anxiety sho'^-m In Table 12 
WES significant on recall (.05 >p >.0l), transfer (p < .OO5), 
and total criterion (.01 >p '>.005)* Table 13 shows that the 
Fs for parental pressure for achievement were significant on. 
hjipotheses maldng (,01>“ p ^.005), and total criterion (.05 > 
p >.01). The F for the main effect of test a^Kiety shown in 
Table l4 was significant for the transfer subtest (.05 >p 
>.01), and the Fs for total anxiety (Table I8) were significant 
on transfer (.01 >p >%0D5) and total criterion (.05 ">p >*.01). 
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The cell mecjis sho^^n for the mein effects of tli anxiety 
variables in Tables 7^ through 85 given :ln Ap^pendix 1 indicate 
that high am^ety was associated ^d.th lovrei* mean criterion 
scores in nearly ail analyses. The two exceptions to this are 
the compai’isons for peer anxiety (Table 82) and teacher aixisty 
(Table %) on the recall subtest. However, the difference 
betiraen each of these pairs of means is iM.nute. Similarly, it 
may be seen that the significant main effects for anxiety are 
associated with very small differences between the mean criterion 
test scores of Ss grouped high and low on the anxiety subtest 
scores. The lowest mean difference is .39 of a score point, 
shown in Table 80 for the significant F^in effect of parental 
pressure for achievement on hypothesis malting. The hipest 
mean difference is Id score points, sho^-m in Table 80 for parental 
pressure for achievement on the combined criterion test score. 

Before turning to the results for the creativity variables, 
it seems appropriat -, to tahe note of cerbain consistencies and 
limitations %‘7ith respect to the findings for the main effects 
of anxiety on achievement. First, the significant main effects 
obtained for five of the anxiety subtest scores have not been 
considered independently of each other in the analyses. Since 
the various anxiety scores are intercorrelated, a different type 
of analysis taMng this into account might give different re- 
sifLts. Second, the negative effect of anxiety on achievement 
was most consistently obtained on the transfer subtest score. 

Pour of the anxiety scores the three subtest scores general- 
ized school anxiety, general classroom anxiety, test anxiety, 
and the total anxiety score — had significant ma5.n effects on 
transfer. In contrast, only the F for general classroom aindety 
vras significant on the recall subtest, and the only significant 
F on the hypothesis maldng subtest was obtained for parental 
pressure for achievement. The three significant Fs for the 
anxiety variables on total criterion of course reflect in part, 
the main effects of the anxiety variables on the more specific 
criterion subtest scores. 



3.4: Creativity 



r- 



I- 



r 



Tables 19 through 24 present values of the mean s(a.uares, 
Fs, and significance levels for the main effects and double 
interactions obtained in the analyses of variance for the six 
creativity scores. The corresponding cell means of the four 
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criterion test scores for each of these analyses of variance 
are given in Appendix I* Tables 19 thron^^ 2h show that in. 
each of the analyses for a different creativity variable, none 
of the Ps for the interaction of the creativity variable under 
consideration with instructional condition was significant* Tb,e 
results for all personality variables, therefore, fail to 
support the major hypotheses of the study concerning the inter- 
actions of personality and instructional condition* 

There were six main effects of the creativity variables 
which were significant* Tables 19 and 20 show that the Fs 
for the imagination subtest and total creativity minus convergent 
thinking were significant on the transfer criterion (.0;5> p > *0l)* 
The remaining significant main effects were obtained on the 
hypothesis-making subtest score for imagination (.01 >p >*005), 
flexibility (*05>p >.0l), originality (p < *005)> and creativity 
total (p< *005)^ and are shown in Tables 19? 21, 22, and 24, 
respectively. 

The significant main effects foi the creativity variables 
may be interpreted by reference to Tables 86 through 93- in 
Appendix I* Table 86 shows that the F for jjiagination on trans- 
fer was due to the higher mean score obtained by Ss above the 
median on the imagination subtest as compared to those below 
the median* significant F for total creativity minus con- 

vergent thinking on transfer was attributable to the higher mean 
of the Ss below the median on this score as compared to those 
above the median* These two findings suggest that transfer is 
facilitated both by verbal creativity (imagination) and con- 
vergent thiiiking ability (creativity total minus convergent 
thinking ability)* The significant Fs for ^miagination, flexi- 
bility, originality, and creativity total on the hypothesis- 
m.alting stibtest were due to the higher mean scores for Ss 
above the median on each of these independent variables as com- 
pared to those below the median* The differences between the 
means for the significant main effects of the creativity var- 
iables, however, were quite small. For the main effects of 
imagination and total creativity minus convergent thihlsing on 
transfer, the mean differences were respectively .35 and .48 
score points (see Tables 86 and 87)* For the main effects of 
imagination, flexibility, originality, and total creativity on 
hypothesis-making, the mean differences ranged from a low of 
.29 score points to a high of .50 score points (see Tables 86, 

88, 89, and 91). 
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Table 23 

Analyses of Variance for Sex, Mental Age, Instructional Condition, and Fluency 

on Four Achievement Test Scores 
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Table 24 

Analyses of Variance for Ses, Mental Age, Instructional Condition, and 
Creativity Total on Four Achievement Test Scores 
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SECTION 4 
DISCUSSION 



. Based ,ou- our investigation, the response to the 'four speci- 
fic research questions raised in Section 1 is; There was no 
significant interaction hetween the personality characteristics 
selected and type of learning task stmictuj*e (programed, conven- 
tional). Further, few trends toward interaction were noted in 
the data. The few mild tendencies toward interaction that were 
observed, moreover (note the cases of e^d/ibitionism and construc- 
tive ccmpulsivity), were in a direction opposite, to that eispected. 

We had, of course, expected to find such interaction^ and 
a full discussion of the rationale for the major hypotheses of 
the study is presented in Section 1. In the present Section 
we shall concentrate on interpretation of these “negative"- re- 
sults. Tlie reader may wish to refer to Section 1 in order to 
place this discussion within a meaningful, framework. 

To paraphrase Bereiter (5)> the evaluation of a research 
investigation shouD.d be based on its intent and execution. 

The results are nature* s responsibility. However, when a re- 
searcher fails to reject the null hypothesis implicit in a 
statistical test of the data, the foHo-'.«ring should be reconsidered; 
the data gathering instruments, the research design (including 
treatment conditions), the analysis technique, and the rationale.’ 
Weaknesses in any of the first three considerations can lead to 
failure to reject the null hypothesis when, in fact, it should 
be rejected. If the null hypothesis is true, of course, it 
cannot be proved. If careful consideration of the first three 
points show no wealmesses that would lower the sensitivity or 
validity of the experiment, the researcher might persuade him- 
self to change his rationale and tiy again. Let us consider 
each of these points, then, in t\n*n. 

With regard to the data gathering instruments, those - 
specially constructed for the research are of main concern; 
namely, the measures of compulsivity, creativity, convergent 
thinking, anxiety, exhibition! stn, and the criterion measures of 
achievement. With the possible exceptions of the creativity- 
subtests and the creativity- convergent thinking difference 
measure, the personality measures were judged to have accept- 
able reliability for the purpose of making the necessary 
dichotomous classifications used in the design. Although some 
misclassifications were undoubtedly made, the high and low 
personality groups were judged to be sufficiently different on 
the trait measured by the given instrument. 
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Unquestionably, lauch effort is needed to improve the state 
of otiT paper and pencil measures of personality before we can 
have high confidence in making conclusive statements . about re~ 
suits from esjperiments that use them* nevertheless, the 3.ogical 
and statistical bases for item creation and selection led us to 
believe that the measures of the personality variables were 
sufficiently valid to detect the predicted • interactions if they 
existed under the conditions of the research procedures, The 
same remark, is seen as applicable to the criterion measures as 
well, where the instruments were vievred as reliably meas\u?ing 
the broad range of objectives and having an appropriate, inter- 
mediate level of difficulty. To conclude our remarks about 
this possible source of invalidity, we judge the failure to find 
the desired interactions cannot be attributed to the data 
gathering measuring instruments. 

Turning to the instructional treatments, it should be 
noted that, for purposes of controlling the research, they de- 
parted somewhat, from usual programed and conventional instruc- 
tion. There was no homework requirement for either group. 

The students were exposed to the programed and conventional 
conditions only during the regularly sche.duled classroom periods, 
A considerable amount of effort and expertise, at least as much 
as was devoted to construction of the programed materials, went 
into preparation . of the lesson guide for the conventional , treat- 
ment, Both instructional treatments were constructed to be as 
excellent as we couJLd mal^.e them. As such, it could be argued 
that they were not typical. These atypical conditions restrict 
the generalizability of the findings, For example, the negative 
resifLts reported here might not be found for less well prepared 
instructional materials. Less carefully worked out lesson plans 
could differ from those of the present “conventional instruction” 
in ways (such as being 3.ess structured) which could then in- 
fluence learning and lead to the expected interaction. 

We are not conjecturing that this would be the case* 

Rather our intention is merely to emphasize the specific and 
some:vrhat atypical nature of the treatments being compared and 
to indicate that for other instructional treatments the resul.ts 
could be. different. We might add, however, that the instruc-*. 
tional materials used might not be so different from those used 
to teach the given knowledges and skills in an ide^ized class-, 
room situation. 

Besides the method of presentation, the conventional teach- 
ing situation differed from the programed treatment in at least 
one other important respect. This concerned the element of time 
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spent in learning specific to the instnictional objectives. 

In the conventional condition 5 time spent in learning each 
lesson •vras quite, constant for each student in a given class- 
room, with most differences probably due to such uncontrollable 
factors as lack of attention and absence. In the prograined 
condition, however, time spent on each lesson was quite variable 
for a given classroom. Reports from teachers indicated that 
some students spent rotighly 15 to 20 minutes each day on the 
programed lessons, while others used the entire class period 
of 4o to 50 minutes across schools. 3?he greater amount of 
average time spent in the conventional condition on instruc- 
tion may have been one of the more dirportant factors producing 
the criterion differences in favor of the conventional sub- 
jects. 



The major factors within and between the instructional 
conditions, over which some control was exerted, are listed as 
follows : 

• (®-) Class ; classes ^'Tithin schools, roughly conparable 

on. mental age, were chosen and randomly assigned to 
the tvro learning conditions. 

(b) School ; both the programed g^d conventional classes 
were in the same school. 

(c) lime : time available to the students in each condition 

was relatively uniform across schools and uniform 
within schools. Most of uhe schools included in the 
Semple had 4o-minute periods; variation was upward 

and ranged from 3 to 10 minutes. Both the conventional 
and programed classes within schools participated in 
instruction during the same time period. 

(d) Content of the lessons ; words, word elements, and 

oSier'^'^couti^ of the conventional and pro- 

gramed instructional conditions were the same for each 
lesson and for the total period of insijruction. 
Deviations from the suggested methods in the lesson 
guide, however, were allowed and even encouraged. 

• (e) Procedures ; the programed lessons were standardized 

during the field trials id.th the program and were uni- 
formly observed during the use of the program in the 
experimental year of the research. 

Moving on to the technique of analysis, the analysis of 
variance utilized was a relatively large four-factor design. 
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Groups of indiTlduals vrere used as the unit of analysis, The 
vaxiables i^ere dichotomized at the -median separately for each 
school. Although the tiro classes for any given school were 
matched on aifiy given variable (with some exceptions as noted 
in Appendix A) within that school, the laedians varied beti-reen 
schools, Tha,t is, a given persona3.ity score or intelligence 
test score could he classified as high or low depending upon 
which school the student receiving such a score was in. 

The use of group means rather than individtial scores as 
the unit of analysis and the use of separate school cut-off 
scores on the personality and intelligence test variables 
both had the effect of reducing the power of the experimental 
.design, (These procedures were fudged to be defensible, how- 
ever.) 

In any event, a lack of power was not the problem. Had 
we found the degree of interactions we were seeking and had the 
statistica3. test then not been powerful enough to reject the 
nun hypothesis, this reduction in power would have been more 
crucial. The fact is that few trends toward interaction were ■ 
noted in our data. 

It is probably (but by no means assuredly) true that by 
analyzing each instructional treatment internally and manipulat- 
ing certain internal components to an exaggerated degree one 
might find interactions with personality characteristics of 
learners. Although such interactions mi^t be of interest, 
they are beyond the concerns of the investigators in the . 
present study, nevertheless, we would be remiss in not 
suggesting this possibility in the service of the rationales 
which generated our inquiry. 
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There remains some consideration of the secondary ques- 
tions raised: the interaction between intelligence and type of 
learning task structure, the interaction beti-reen sex and type ' 
of learning task structure, and the main effects of the 
selected personality variables. In no insta,nce did sex inter- 
act- significantly with instructional mode, A similar statement 
applies to the interactions between intelligence and instructional 
mode, Hone was significant, . 

Turning to main effects it should be noted, in passing, 
that subjects in the conventional instructional trea,tment 
scored significantly higher than subjects in the programed 
instructional treatment on the recall, hypothesis making and 
total criterion dependent variables, but not on transfer. The 
fact that students in the preogramed condition spent less time 
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working on the vocabulary lessons than the students in the 
conventional condition might help to account for this resul*o. 

The excellence of the teachers, or lesson plans, or both, might 
also be responsible for this superiority of the conventional 
instructional group. 

None of the main effects for compulsiVity, neither con- 
structive nor unconstruct ive, or exhibitionism was significant* 

Six main effects of the creativity variables were significant; 
imagination and total-creativity-minus-convergent-thinking on 
the transfer criterion; and imagination, flexibility, originality, 
and total creativity on the hypothesis making criterion. Nine 
main effects of the anxiety variables were significant; generalized 
school anxiety on the transfer criterion; general classroom anxiety 
on recall, transfer, and total criterion; parental pressure for 
achievement on hypothese making and total criterion; test anxiety 
on the transfer criterion; and total anxiety on transfer and total 
criterion. 

Although the significant main effects of the creativity 
variables were small (less than one point mean difference in 
all cases) they were in the expected direction and on the 
expected criterion measures. That is, students who were above 
the median on the subtests imagination, flexibility, originality, 
and total creativity scored higher on the hypothesis making 
criterion (which \ns viex^ed as containing a verbal fluency com- 
ponent) than students who w ere below the median on those sub- 
tests. The other two main effects of creativity were on the 
other criterion one might expect, transfer. Students above the 
median on imagination scored higher on the transfer criterion 
than did students below the median on imagination. Interestingly, 
students below the median on total-creativity-minus-convergent- 
thinking scored higher on the transfer criterion than did students 
above the median. 

Of the nine significant main effects for anxiety, high 
anxiety was associated with lower criterion scores in all 
instances. These findings are generally consistent with a host 
of previous research studies on the relationship between 
anxiety and achievement. 

Despite the fairly disappointing results, we would hesi- 
tate to rule out the interaction of mode of instruction and 
learner characteristics as a component of any general formula- 
tion of classroom learning. It is quite possible that our ini- 
tial rationale is, in introspect, rather naive. It may be that 
the interrelationships between the personality characteristics 
we have selected and the modes of instruction employed are far 
less simple than we thought. 
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SECTION 5 . 
SMIAEY 



The imrestigation reported in this docwaent repre,sented 
an exploration of the validity of the generalization that 
different teaching strategies are “best for different students 
depending upon their personality. Arguments were offered for 
differentiating hetvreen two kinds of learning task structures, 
programed and conventional. The general research question we 
posed was: ^at relationship, if any, exists hetvjeen selected 
personality characteristics of students and the relative degrees 
of success they have in learning from programed instructional 
materials and from conventionally structured learning tasks? 

A thorough review of the literature led us to select four 
personality characteristics of learners which might he differ- 
entially related to success in learning from programed materials 
and from more conventionally structured learning tasks: anxiety, 
compulsivity, convergent-divergent thinking, and exhibitionism. 
These characteristics were not intended to esdiaust those aspects 
of personality which might he related to degrees of success 
in the two different learning task structures nor were they 
conceived of as being unidimensional, Ho^jwver, within the ‘range 
definitions of these variables, rationales were offered for 
their differential relationship to the two different learning 
task st:nictures leading to the followiJig specific research 
questions : 

1, To what extent is there an interaction between 
compull.siveness and learning task structure (pro- 
gramed, conventional) and is this interaction 
statistically significant? (it was expected that 
learners scoring high on compuls5-veness would do 
relat5.vely better in the programed learning task 
situa/bion. ) 

2. To what extent is there an interaction between the 
convergent- divergent thinking characteristics of a 
learner and type of learning task structure (pro- 
gramed, conventional) and is this interaction statis- 
tically significant? (it was expected that learners 
scoring high on convergent thinkir^ compared to diver- 
gent thinking would do relatively better in the pro- 
gramed learning task situation,) 
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3» To -what extent is there an interaction betvreen 
exhibitionisiu and type of lesrning task strux-'ore 
(programed, conventional) and is this interaction 
statistically significant? (it \jas expected that 
learners scoring low on exhibitionism would do 
relatively better in the programed learning task 
situation. ) 

4. To what extent is there an interaction between 
anxiety and type of learning task sts^cture (progrsaaed, 
conventional) and is this interaction statistically 
significant? (it was expected that lesnrners scoring 
high on anxiety would do relatively better in the 
programed learning task situation.) 

In addition to these specific questions, our design and 
analysis made it possible to secure evidence regarding such 
secondary questions as; 

5. To what extent is there an interaction between 
intelligence and type of learning task structure 
(programed, conventional) and is this interaction 
statistically significant? 

6. To what extent is there an interaction between sex and 
type of learning task structure . (programed, conventional) 
and is this interaction statistically significant? 

7. To wiat extent is there a difference between learners 

who are high and those who are low on selected personality 
aspects in their performance on the criterion measures 
and are these differences statistically significant? 

3From subsequent developmental work on the four personality 
characteristics selected, as reported in Section 2 and in the 
various appendixes, the following specific personality variables 
emerged; anxiety (general emotionality, generalized school 
anxiety, general classroom anxiety, peer anxiety, parental pressure 
for achievement, teacher anxiety, test anxiety); compulsivity 
(constructive and unconstructive compulsivity); creativity 
(imagination, flexibility^ fluency, originality, total-creativity- 
minus-convergent-thinking); and exiiibitionism. In addition 
to the personality variables and instructional treatment, sex 
and intelligence constituted the independent variables of the 
investigation. The dependent v^iables consisted of three 
scores representing types of achievement presumably attained 
in each instructional condition. The three achievement test 
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scores, recall, traiisfer, and generation of hypotheses, were 
combined to yield a total criterion or achievement test score. 

The investigation was carried out ever a two year period, 
1964-1965 and 1965-1966, Approximately 5>000 eighth grade 
stude;:ats from 5^.nior high schools in Hew York, Hew Jersey, and 
Pennsylvania participated in 1964-1965, the pilot year. This 
year was spent in refining the data gathering instruments, 
instructional materials, and other research procedures. 

During the esqoerimental year, 1965-19^^? two eighth-grade 
English classes roughly equivalent in intelligence and sex 
distribution were identified in each of 22 ^nnior high schools. 

One class in each school was randomly assigned to a programed 
instructional condition, the other to a conventional instructional 
condition. About 60O subjects participated in each instruct5.onal 
condition. Subjects in the programed condition received ten 
periods of instruction in programed vocabulary by means of word 
analysis techniques, which included the teaching of meanings of 
word elements, affixes, and use of content. Subjects in the 
conventional, condition received instruction in the same content 
by means of a set of 10 lesson plans and supplementary materials. 

For purposes of analyses, subjects in each school were 
placed into one of I6 subgroups, based on dichotomization of the 
independent variables: sex, intelligence (high, low), level on 
the personality variable under consideration (high, low), and 
treatment condition (programed, comrentional). Tlie dependent 
variables were the mean scores on the four vocabulary criterion 
tests of aH the students from the same school in the same sub- 
group. Schools served as replicates to the basic design. 

Four-way factorial analyses of variance were carried out for all 
personality variable and criterion test combinations. The main 
effects of sex, intelligence, treatment condition, and each of 
the severe!, personality variables as well as all interactions 
were calculated and tested for significance, Tae tests of 
significance for the interaction of each personality variable 
and treatment condition on each of the four dependent variables 
constituted the appropriate analyses addressing the major 
research questions raised by this study. 

In all cases there was a failure to reject the null hypothesis 
stating that thei^e were no interactions bet^veen personality and 
instructional condition (programed, conventional) on the dependent 
variables (criterion measures). These results were discussed 
in terms of the data gathering instruments, the research, design 
(including instructional treatment conditions ) , and the analysis 
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technique. Despite some possibilities of lowered sensitivity 
with respect to each of these factors in the study^ it was 
concluded that there was no major reason to suggest that the 
resuH/os of the study would have been other^'Tise, given our re- 
search conditions. It was further indicated that our data were 
specific to the procedures ^ materials, and measures enployed 
and that systematic variations of some of. these specific factors 
might yield both significant and practical interactions, While 
maintan.ning a doubtful posture based on our results, we encocirage 
such attenpts • 

With regard to the secondary questions raised by this in- 
vestigation, in no instance did either sex or intelligence inter- 
act significantly with instructional mode. In all instances 
the significant main effect for mental age was attributable 
to the higher score on the dependent variables for those sub- 
jects high on mental age as co^ipared 'i*7ith those who were low. 
Again, in all instances where instructional condition had a 
significant main effect, it was attributable to the higher 
score on the d^endent variables for the subjects in the 
conventional as opposed to the programed instructional treat- 
ment, The nine significant main effects for anxiety and the 
six for creativity were interpreted as consistent with ejcpectancy 
and/or previous research studies. In aH instances high amdety 
was associated '^d.th lower criterion scores. In all instances, 
but one, students who were above the median on the creativity 
measures scored higher on the criterion measures on which 
significant differences were found. In the one exception, 
students below the median on total-creativity-minus-convergent- 
thinking scored higher on the transfer criterion than did stu- 
dents above the median. 

Despite the nonsignificant results we would hesitate to 
rule out the interaction of mode of instruction and learner 
characteristics as a component of any general fomulation of 
classroom learning. It would appear that the interrelation- 
ships between the personaUdty variables we have identified 
and the modes of instruction employed are far less simple 
than we thought. 
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APPSmiX A 



ADDISIOHAL DAm DESCRIBim CHAmCTISRISTICS 
OP m PILOT MD EXPElRIMSmL YEAR SUBJECTS 



This appendix is intended as a supp3.ement to the information 
given on the selection of the experimental year sample in Section 
2 of the texb. The data presented inclnde the nimiher of sub- 
jects and classes in the participating schools during the pilot 
year of the investigation, and a more detailed breakdown of the 
characteristics of the experimental year subjects. The informa- 
tion presented includes a tabular presentation of the Rs, mean 
mental age scores, and sex distribution for the individual 
treatment classes within schools for the experimental year. 

The 22 pairs of experimental year classes are further described 
vTith respect to school enrollment and census figures for the town 
or city in which the 'school is located. . 



Initial Sample Selection: 

The Pilot Year of the Research 



Table 26 shows the number of eighth grade English classes 
and students within classes in the 23 schools during the pilot 
year (1964-65) of the investigation. Schools were selected 
early in the 1964-65 school year. Meetings were held by the 
investigators with school administrators and selected eighth 
grade teachers, and the natixre and objectives of the research 
were explained. The cooperation and commitment of the school 
administrators and participating teachers were secured for the 
two-year period of the investigation. 

Poring the pilot year of the investigation, classes in the 
pilot sample (as many as were available in each school) parti- 
cipated in one or more research efforts involving the deve3,op- 
ment of the instruments and instructional materials used in the 
research. The last column in Table 26 indicates the schools 
that proTTlded subjects for the experimental year which was com- 
pleted during the 1965-66 school year. The. one school not included 
during the experimental year had classes too small for the pur- 
poses of the research. 



Table 26^ 

Nismber of Students and Classes in School Sample 
During the Pilot Year of tha Besearch^ 



School 

Code 


Number of 
Classes 


Number of 
Students 


Length 
Class Period 
(Minutes) 


Participation in 
Experimental 
Year 


01 


12 


339 


50 


Yes 


02 


4 


101 


50 


Yes 


03 


4 


115 


50 


Yes 


04 


8 


240 


45 


Yes- 


05 


6 


223 


42 


Yes 


06 


5 


171 


4l 


Yes 


07 


5 


131 


45 


Yes 


08 


3 


92 


45 


Yes 


09 


3 


89 


50 


Yes 


10 


6 


150 


42 


Yes 


n 


2 


60 


42 


No» 


12 


13 


300 


50 


Yes 


13 


3 


72 


41 


Yes 


14 


6 


168 


45 


Yes 


15 


6 


154 


4o 


Yes 


16 


6 


201 


40 


Yes 


17 


4 


120 


45 


Yes 


18 


3 


90 


45 


Yes 


19 


2 


57 


46—50 


Yes 


20 


2 


60 


45 


Yes 


21 


6 


180 


45 


Yes 


22 


5 


150 


50 


Yes 


23 


4 


120 


40 


Yes 



Table 25 was deleted. 

2 

Classes in the pilot school saji5)le were involved in vali- 
dation of the IRV program and/or in the development of the 
personality and criterion measures. 

^'School 11 did not participate in the experimental phase 
of the investigation due to insufficient number of students in 
classes. 



Characteristics of the Experimental Year Sample 



The remaining three tables in this appendix present data 
describing characteristics of the esqperimental year sample 
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relevant to the investigation. Table 27 shows the mean mental 
age scores 5 and tests of significance of the mean differences, 
for each of the programed and conventional classes within the 
22 schools. Table 28 presents the corresponding data for the 
sex distribution of these classes. Table 29 shows, for each 
given school, the fall, 1963, student enrollment in the eighth 
grade, the total enrollment in the school system, and the i960 
census figures for the town or city in which the school is 
located. 

The data given in Tables 27 and 28 are relevant to judging 
the degree of success obtained in meeting the. matching require- . 
ments described for the experimental year sample in Section 2 
of the text. The tests of significance for the mean mental 
age differences between classes — i-dthin schools, shown in 
Table 27, indicate that matching on this variable was not entirely 
successful. The mean difference for foi^ of the pairs of 
classes was significant (p < .05). Significance tests were not 
carried out for differences in the distribution of the sexes 
between the 22 pairs of treatment classes. However, the data 
presented in Table 28 show that in many cases, a rough match 
was not obtained (see for exan^le, the figures given for the 
classes in schools 03, 07, 09, 13, 15 j IS). 



Table 27 

Significance of the Differences Between the Mental Age Means 
of the Programed and ConventionaJ. Classes within Schools^; 

Escperiinental Year Sangple 



Programed 

Classes 



Class 

Code®' 


N 


Mean 


on 


23 


52.48 


021 


21 


57.24 


031 


20 


53.35 


04l 


28 


70.68 


• 051 


28 


52.75 


06l 


25 


57.92 


071 


22 


67.64 


08l 


12 


52.92 


091 


27 


51.07 


101 


24 


64.29 


121 


28 


66,25 


131 


29 


55.76 


l4l 


30 


56.90 


151 


21 


54.81 


l6l 


17 


57.47 


171 


30 


54.03 


l8l 


22 


62.73 


191 


19 


48.00 


201 


27 


57,67 


211 


18 


52.44 


221 


24 


58.04 


231 


18 


62.89 


Totals 513 


57.84 


Combined Groups: 



Conventional 

Classes 



Class 

Code®- 


N 


Mean 


012 


26 


51.85 


022 


18 


52.72 


032 


23 


55.22 


042 


23 


74.87 


052 


25 


58.12 


062 


28 


55.75 


072 


24 


63.04 


082 


13 


50.31 


092 


29 


49.38 


102 


19 


63.78 


122 


25 


67.84 


132 


25 


58.32 


142 


19 


54.26 


152 


24 


53.92 


162 


22 


57.50 


172 


33 


57.97 


182 


23 


56.87 


192 


29 


56.66 


202 


25 


64.68 


212 


21 


48.67 


222 


24 


55.83 


232 


28 


64.54 




527 


58.01 


= 1040| 


Mean 


= 57.93 



Mean 

Differ- 

ence 


Signifi- 

cance 

Level"*^ 


.63 


N.S. 


4,52 


H.S. 


1*87 


H.S. 


4,19 


W.S. 


5.37 


P<.05 


2,17 


w.s. 


4,59 


w,s. 


2.61 


H.S. 


1,69 


H,S, 


.50 


N.S. 


1.59 


N.S. 


2,56 


H.S, 


2,64 


H,S. 


.89 


N.S. 


.03 


H.S. 


3.94 


N.S. 


5.86 


P<05 


8.66 


P<.05 


7.01 


P <05 


3.78 


N.S. 


2.21 


K.S. 


1.65 


N.S. 



■Rental age scores are raw scores from the Lorge-Thorndihe 
Verbal IQj Level XV, Form A. 

®The first two digits indicate school identification number. 
The third digit indicates the treatment group (l = programed, 

2 ~ conventional), 

program available at the Cornell Confuting Center was 
used to calculate the mean differences and significance levels. 
The result of this procedure is a least significant difference 
(p <*05) for a!P- possible pairs of means, procedure for 
each pair of means is equivalent to a t test for a mean differ- 
ence, 
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Table 28 

Sex Distribution of Pupils 
in the Programed and Conventional Conditions: 
Experimental Year Sample 



Programed Classes 

Class 

Code^ Girls Boys Total 



on 


14 


9 


23 


021 


n 


10 


21 


031 


11 


9 


20 


o 4 i 


12 


16 


28 


051 


16 


12 


28 


o 6 l 


i4 


11 


25 


071 


10 


12 


22 


08l 


6 


6 


12 


091 


12 


15 


27 


101 


7 


17 


24 


121 


14 


14 


28 


131 


21 


8 


29 


l 4 l 


14 


16 


30 


151 


9 


. 12 


21 


161 


9 


8 


17 


171 


12 


18 


30 


181 


18 


4 


22 


191 


11 


8 


19 


201 


13 


14 


27 


211 


8 


10 


18 


221 


13 . 


n 


24 


231 


10 


8 


18 


Totals 


542 


497 


AH: 1039 "^ 



Conventional Classes 
Class 



Code®' 


Girls 


Boys 


Total 


012 


14 


12 


26 


022 


11 


7 


18 


032 


16 


7 


23 


042 


15 


8 


23 


052 


13 


12 


25 


062 


16 


12 


28 


072 


7 


17 


24 


082 


5 


8 


13 


092 


18 


11 


29 


102 


6 


13 


19 


122 


11 


l4 


25 


132 


13 


12 


25 


142 


12 


7 


19 


152 


15 


9 


24 


162 


12 


10 


22 


172 


14 


19 


33 


182 


10 


13 


23 


192 


17 


12 


29 


202 


15 


10 


25 


212 


12 


9 


21 


222 


14 


10 


24 


232 


11 


17 


28 



^The first two digits indicate school identification nmber. 
The third digit indicates the treatment group (3- ~ programed, 

2 s conventional)* 

Total is discrepant from that given in Table 27 due to the 
fact that one sub^ject failed to be classified on the sex var- 
iable. 



Table 29 

Schools ^-Jhich Participated in the Esjperimental Year 
of the Research: Eight Grade Enrollment, Total School Enrollment - 
and Population of the Town or City in Which the School is Located'^ 



School 

Code 


8th Grade 
Enrollment 


Total ^ 
Enrollment 


Totto or City 
Population^ 


01 






hS9 


2,667^ 


<2,500 


02 


& 


03 


976 


13,088 


75,941 


04 






233 


2,990 


6,791 


05 


& 


06 


lAl 


6,452 


17,704 


07 






168 


576° 


26,057 


08 






142 


1,651 


<2,500 


09 






84 


l,l 4 i 


<2,500 


10 






174 


2,339 


6,166 


11 






79 


1,154 


<2,500 


12 






372 


5,512 


65,128 


13 






127 


1,725 


<2,500 


14 






217 


3,045 


<2,500 


15 


h 


16 


584 


8 , 973 „ 


8,397 


17 






195 


615° 


7,917 


18 






. 154 


2,120 


7,439 


19 






348 


4,916 


24,960 


20 






152 


2,254 


5,098 


21 






134 


1,927 


2,813 


22 






158 


2,420 


5,950 


23 






136 


1,882 


<2,500 



Enrollment data is for Pall., 1963? and was obtained from 
Annual Educational Simimary Nineteen Sirfay Three-Sixfcy Four > 

The University of the State of Hew York, The State Department, 
Bureau of Statistical Services, 1965* ' 

®'Total school enrollment includes grades K-12, esxept for 
the 3 schools noted in footnotes (b) and (c), 

^Total school enrollment includes grades 7-12 • 

^Total school enrollment includes grades 7«9* These figures 
were obtained froTA school officials (1965-19^6 )• 

Town and city population represents the i960 census data 
taken from the World Almanac and Book of Pacts » 1966, edited 
by Luman H. Iiong and published annually by the Hew York World 
Telegram and Sun, The exact population for communities of less 
than 2,500 is not indicated. The reader ^trill note that in many 
cases the school enrollment approaches or exceeds the to^m popula- 
tion, This reflects rural communities which have a central school 
system dravring a large percentage of the students from outside the 
town boundaries, . c 



APEEHDDC B 

DWELOPMEira? OP KIE COl'OTLSmTy SCALE 



There itfere three major stages in the construction of the 
instrument which purports to measure compulsivity. The first 
stage involved: (a) reviewing the literature with the intent 
of developing a workable definition of the general construct of 
compulsivity; (b) refining this definition into more specific 
subdivisions of the construct; and (c) selecting cr construct- 
ing items for the measurement of the more specific subdivisions. 
The second stage also consisted of three tasks involving: 

(a) administering the original pool of items to 200 to 300 
eighth graders; (b) dividing the items into a priori subdivisions 
for factor analyses; and (c) eliminating items on the basis of 
these analyses. In the final stage, the test was reduced to 
the 20-minute instrument used in the experimental phase of the 
research. The second stage item pool was administered to a 
new sample of 200 to 300 eighth graders. The item subdivisions 
were combined for tvro large factor analyses, and the results 
were used in further eliminating items from the various sub- 
divisions. The details of the three stages of test construc- 
tion are described belo\7. 



Stage One 

Grimes and AUinsmith (2h) present an excellent review of 
definitions of con^ulsivity. The major elements of these 
definitions, ^Tith the names of the contributing authors indi- 
cated, are summarized in Table 30. 

In four research reports, Comrey ( 8 ) ( 9 ) and (lO), and 
Corarey and Schlesinger (ll) have described the development of 
several self-report measures designed to measiire compulsivity 
in adults. A summary of the "factored homogeneous item dimen- 
sions" obtained in these studies is sho'^vn in Table 31. ' 

Other personality dimensions of the general construct of 
compulsivity considered were rigidity (Baer (2)), conscious 
perseveration (Weisgerber, (70^(71)7 (72)) and the second, 
order factors of conjunetivity-disjunctivity a change - s amene s s 
impulsiveness-deliberation g an d order-disorder s included in 
Stern’s College Activities Index ( 59 ) • 
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Table 30 

Swmnary of Major Literary Definitions of Compnlsivity^ 



COI^lHJLSIVITf 



Penichel - 



Murphy - 



Frenkel- 
Brunswik - 



mmmY 



need for being systematic 

clinging to known routine and clear guide-rules 
tendency to classify ideas rigidly in logical cate- 
gories 

thinking in black and white terms 
meticulous preoccupation id.th small, insighificant 
details 

frequent inability to see the forest for the trees 

"Everything that is free, uncontrolled, spontaneous 
is dSngerous" 

Papa will spank 
play safe 

put the books back in the right place 
rule the note-paper neatly 
pay your bills on the first of the month 
be good 

"In order to reduce conflict and anxiety and to 
maintain stereotyped patterns, certain aspects 
of experience have to be kept out of awareness, 

• • • The clinging to the familiar and precise 
detail can go hand in hand 'ifith the ignoring 
of most of the remaining aspects of the stimulus 
configuration, resulting in an altogether hap- 
hazard approach to reality, “ 

extreme intolerance of ambiguity 
accepting superficial clarity at a cost of mal- 
adaptive behavior 

exaggerated conceptions about exactness and order 
and oriented motivationally and perceptually by 
these concerns 
rigid 

preoccupied with small details 

inhibited in spontaneity 

conforming 

perfectionistic 

seeking certainty 

intolerant of ambiguity or incongruity 



from; Jesse W, Grimes and Wesley Allinsmith, "Compulsivity, 
Anxiety, and School Achievement," Merrill-Palmer Quarterly » 

Vol, 7 (October, I 961 ), pp, 247-271, 
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Sable 31 

Make-up of Compulsiveness as Detex^ained 
by Four Personality Scale Studies of A, L. Comrey 



Factored Homogeneous 
Item Dimensions 


Sarrple ^ 1 ^ 


Factor Loadings 
Sairple 2^ Sample 3*^ 


Sample 4^ 




In « "636T 


(H = 5C&) 


I! 

ro 


(N = 305) 


Need to Excel 


•40 








Welfare of Loved Ones 


.38 


M 






Phathymia 


-.33 


-.34 






Drive to Finish 


.63 


.63 


.63 


.63. 


Heed for Secuirity 


.39 








Heed for Order 


.59 


.68 


.78 


.72 


Personal Grooming 




.53 


•60 


.35 


Cautiousness 




.51 


.36 


.53 


iTn^ulsiveness 




-.31 




-.37 


Heed for Approval 




.39 






Social Desirability 




.38 






Self Control 




.34 






Love of Routine 








. .62 


Meticulousness 








.55 



®'Comrey ( 8 ). 



Comrey and Schlesinger ( 11 ). 

^Comrey (9). 

^Comrey (lO), 



Consideration of the various personality dimensions alluded 
to above, resulted in an initial definition of conpulsivity \jhich 
comprised ten a priori c ategories. The category labels, together 
T-Jlth short descriptive phrases for each, are given in Table 32, 
The definitions of the categories or dimensions of conpulsivity, 
and the procedures then used in constructing the subtests, pro- 
ceeded ■without consideration of any possible relationship to 
factors involved in learning or achievement* In other words, the 
definitions of the ODHpu3.sivity dimensions and the items selected 
for measuring them trere arrived at -without consideration of 
whether they would differentiate on academic perfomance. 

A pool of items was then constructed around the descrip- 
tions of the ten a priori dimensions of compulsivity shown in 
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Table 32 

A Priori Breakd.o'^m of Compulsivlty Into Categories 



1. IHTOLERAHCE OF Al^BIGUITI - I®ED FOE OEDER 

clinging to known routine 
desire for clear guide-lines 
need for order 
uneasiness with freedom 
dislike of incongruity 
certainty - seeking 
inhibited spontaneity 
thinking in black and white 

2. RIGIDITI 

thinking in black and white 

tendency to classify ideas rigidly in logical categories 
being good 

maintenance of stereotyped patterns 
ignoring aspects of stimulus which don’t agree with 
one’s o\m "reality” 
superficial clarity 
(promptness) 

3. CAUTI0USH3SS 

play it safe 
conform 

avoid taking risks 
better slow and sm*e 

4. LOVE OF EOUTINS 

maintain regular schedule 
plan activities 
need for being systematic 
dislike of change 

5. MBTICULOUSIIGSS 

avoid messy things 
preoccupation with small details 
do things neatly 
perfectionistic 
personal grooming 

(Continued on next page) 
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Table 32 

(Continued from Previous Page) 



6. DBIVE TO PmSH 

matter of conscience 
concentration 

bothered by incou^leteness 
persistence 

7. UBBEASOMBLE REPETITIVE BEHAVIOIl 

tapping foot 
humming melody 

hitting every other fence post 

8* PARALYZED imiATXVB 

getting stalled •when things don’t work 
making decisions 
self conscious 

getting started — especially in unstructured job 

9. lEPBTITIVENESS 
eating 

saving things 
careful of possessions 

. 10. HUNCHES 

happiness 

never scratched head 
keep elbows in 

uneasiness ■vdth. potent smells 



Table 32. This involved siting new items and the selection 
and/or revision of iteras in existing inventories. Pour formats 
were selected for witing items. These were; (a) items 
requiring a ”y6s" or "no" response; (b) pairs of items of the 
forced" choice type; (c) items consisting of pairs of words 
requiring a forced choice; and (d) items consisting of state- 
ments presented in a Q-sort format which required subjects 
to sort statements into five piles from most agree to most dis- 
agree. A fifbh test, "pencil problems", involved con^leting 
simple graphic tasks (e.g., filling in a circle), which pre- 
sumably would differentiate the con^ijlsive individual from the 
noncompuls ive . 



B-5 



In siting items for the test formats and the dimensions 
of compulsivity, attempts were made to insiire readability for 
eighth graders, and to minimize the operation of the factors of 
social desirability and other response sets. These atteaapts 
included "rerversing” items so that approximately half reflected 
the positive aspects of a given personality dimension and the 
other half reflected tte negative aspects* The possible influence 
of the social desirability factor was mindmized in the wording 
of the items. Items representative of theten a priori dimensions 
of compulsivity were distributed over the four item formats and 
the types of tasks required in the pencil problems test. The 
resultant distribution of the four item types or formats, \rithin 
each of the personality dimensions, is shown in Table 33. 



Table 33 

Distribution of Item Forms Within 
the Ten A Priori Dimensions of Compulsivity 



Item Form 



Compulsivity 

Ddmension 


Yes 


s— No 


Forced 

Choice 


Word' 

Choices 


(T 

Sort 


Pencil 

Problems 


Total 


Intolerance 
of Ambiguity 


7 


mt 0m 


3 


4 


7 


1 


2 


24 


Rigidity 


10 


— 


9 


5 


3 


2 


- 


29 


Cautiousness 


3 


M 


8 


1 


8 


3 


•a 


23 


Love of Routine 7 


Ml pm 


5 


5 


8 


3 


- 


28 


Meticulousness 


5 




5 


17 


6 


5 


7 


45 


Drive to Finish 5 


■■Ml 


4 


3 


4 


3 


1 


20 


Unreasonable 

Repetitive 

Behavior 


5 


mm 


1 






Mt 


1 


7 


Paralyzed 

Initiative 


8 


mm 


5 


2 


5 






20 


Retentiveness 


k 


mrnmm 


5 


1 


2 


1 


- 


13 


Hunches 


12 


— 


9 


2 


7 


2 




32 


TOTALS 


66 




54 


4o 


50 


20 


n 


24i 



®Fifbeen "neutral” items, not sho^*m in the figures given 
for this fomat, were also included <> 
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Stage Two 

The 2 hl items comprising the first form of the compnlsivity 
scale were group-administered to 3^9 eighth graders in 13 class- 
rooms in three of the pilot schools. Of the total subject pool, 
291 students completed all parts of the instrument successfully. 

Nine of the a priori item dimensions were subjected to 
separate principal components analyses. The analyses were in 
the nature of h^otheses testing. If the item category were 
”in reality” an independent and relatively pure or single dimen- 
sion, and the items constructed were representative of it, then 
the first (general) principal component would account for a 
large portion of the total item variance. Given this result, 
it woiild then be relatively sitcple to select the best items 
representative of the dimension on the basis of the dual criterion 
of high item factor loadings and logical relationship of the 
items to the supposed factor. Table 34 shows the per cents of 
variance accounted for by the first principal component in each 
analysis for a given compulsivity dimension. Several of the 
nine a priori groupings did have more than one important and 
logical dimension. The items representing these were retained. 
Items with low variance and not loading highly on any important 
and logical factor were eliminated. The number of items re- 
tained for the next administration of the scale was 156. 



Table 34 

Per Cents of Variance Accounted for 
by the First Principal Coniponent for Each Compulsivity Subtest 

(N « 291) 





Si 

Dimension 


Per Cent Variance 


1. 


Meticulousnes s 


13 


2. 


Retentiveness 


46 


3. 


Paralyzed Initiative 


25 


4. 


Drive to Finish 


22 


5. 


Rigidity 


14 


6. 


Repetitive Behavior 


31 


7. 


Intolerance of Ambigiiity 


19 


8. 


Cautiousness 


23 


9. 


Love of Routine 


36 


left 


^The tenth category, "hunches," was 
; after items had been placed in the 


a conglomerate of items 
other nine. This cate- 



gory was dropped from consideration at this point. 
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stage ^ghree 

Concurrent with the analyses for stage three, it was con- 
jectured that the dimension, intolerance of ambiguity, was not 
a factor distinct from all the rest.. Rather, it was supposed 
that intolerance of ambiguity was a central dimension, ■vrith the 
other factors conceived as ways of responding to this dimension. 
It was further hypothesized that these re^onses to ambiguous 
situations could be either: (a) constructive > characterized by 
meticulousness, drive to finish, and love of routine; or (b) 
unconstructive ^ characterized by cautiousness, rigidity, and 
paralyzed initiative. 

The 156 items retained from stage two were administered to 
246 new subjects in three schools. The items were then divided 
into tv7o groups on a logical basis (items from most dissimilar 
dimensions put together) and each group was subjected to a 
principal component analysis and varimax rotation, with the 
number of factors being the same as the number of latent roots' 
greater than unity (Kaiser, (34)), This procedure resulted in 
57 small (one to eight items) specific factors. Again items 
with low variance were eliminated. Factors (with associated 
items) were, eliminated on the basis of logic^ interpretation 
of content, with due regard for the possibilities of instrum.ent 
factors, variance factors, and other uninterpretable phenomena 
(Catell ( 60 /)). Forty- six of the 57 factors were interpret able , 
^though some were specific to a single item. 

The tvro varimax factor correlation matrices from the 
principal conponents analyses were in turn subjected to separate 
analysis to obtain what \ms hoped would be the conjectured nine 
categories as second order factors, . Based on a principal com- 
ponents analysis with rotation as suggested by Kaiser (34) 
second order factors were obtained which modified the interpreta- 
tion of intolerance of ambiguity from one dimension into the 
dimensions of intolerance of indefiniteness and intolerance of 
inconpleteness. Love of routine was subsumed under meticulous- 
ness. Clear factors of repetitive behavior, retentiveness, and 
rigidity failed to materialize. Items purporting to measure 
these were distributed in cautiousness and paralyzed initiative. 

Seven factors were clearly inteaipretable. These were 
meticulousness, tendency to finish, intolerance of indefinite- 
ness, cautiousness, uncomfortableness in social relationships, 
intolerance of incompleteness, and paralyzed initiative. The 
(first order) factors with highest loadings were chosen to 
represent the more general (second order) factors. Although 
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the natrae of the categories changed somewhat from that which 
had originally "been conceived the two more general dimensions 
of constructive and unconstruct ive coiKgpulsivity remained, Kie 
total of 62 items (seven subtests) associated with these two 
dimensions are shown in Table 35* This list comprises the final 
form of the con^iilsivity scale administered during the experi- 
mental year of the research. 



Table 35 

Varimax Factor Loadings of the Con^ulsivity Subtests: 

Pilot Sample! 

(N s 2h6) 







Factors 






Subtests 


1 


2 


Communalities 


1, 


MeticTi3.ousnes s 


,88^ 


-,03 


.77 


2, 


Tendency to finish 


, 76 ^ 


-•27 


,65 


3. 


Intolerance of 
Indefiniteness 


,04 


.52 


.27 


4, 


Cautiousness 


. 74 ° 


.22 


,60 


5 . 


Uncomfortahleness in 
Social Relationships 


.23 


.55^, 


.35 


6, 


Intolerance of 
Incompleteness 


, 60 ^ 


.74 


.39 


7. 


Paralyzed Initiative 


-,20 


.59 




Per cent of Variance 


33.6 


18,1 • 


51.7 













1 

Two principal components extracted and rotated. 



Constructive compulsivity subtests, 

^nconstructive coir^ulsivity subtests, 

> 

Construct Validity of the Compulsivity Scale: Further Analysis % 

Additional analyses of the compulsiva.ty scale dimensions ' 

were accomplished to detemine if the seven empirically and 
logically derived factors were indeed distributed in the hypothesized 
more general factors — constructive and unconstructive com- 
pulsivity, If this proved to be the case^ a composite of scores 
on the seven compulsivity dimensions would not be particularly i 
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meaningfitL since constructiveness and unconstructiveness "iTOuld 
presumably be differentially related to school achievement. 

Two subject samples were used for the analyses. One 
sample consisted of the 2 kG students who were adrain^-stered the 
156-item compulsivity scale at stage three of the test construc- 
tion procedure. The second sample consisted of 1003 subjects 
who completed all parts of the final 62-item compulsivity scale 
used in the e2?perimental phase of the investigation. Student 
responses were scored for the seven dimensions of compulsivity 
(the 62 item test) retained from stage three: meticuGLousnesSj 
tendency to finish j intolerance of indefiniteness, cautiousness, 
\incomfortableness in social relations, intolerance of incomplete- 
ness, and paralyzed initiative (see Table 35)* ®ie scores for 
the compulsivity suhtests for the t\fo samples were subjected to 
separate principal components analyses with varimax rotations. 

In each case, two principal components were extracted and rotated. 

The rotated factor loadings of the seven subtests are snown 
for the second pilot and the experimental year samples, respect- 
ively, in Tables 35 and 36. Supporting date, means standard 
deviations, and intercorrelations of the subtests scores, are 
shown in Tables 37 through 39* 



Table 36 

Varimax Factor Loadings of the Compulsivity Subtests: 

Esperimental Year^* Sample 

(w = 1003) 







Factors 






Subtests 


1 


2 


Communalities 


1. 


MeticuAousne s s 


.80® 


.01 


.63 


2. 


Tendency to Finish 


.77® 


•19 


.63 


3. 


Intolerance of 










Indefiniteness 


.00 




.41 


4. 


Cautiousness 


.71® 


-.21 


.54 


5. 


Uncomfortahleness in 










Social Relationships 


.12 


-.69'^ 


.50 


6. 


Intolerance of 










Incompleteness 


.65® 


.06 


.43 


7. 


Paralyzed Initiative 


-.20 


-.69" 






Per cent of Variance 


31.6 


20.7 


32.3 



1 

Two principal components extracted and rotated. 



^Constructive compulsivity subtests, 

^nconstructive compulsivity subtests. 
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arable 37 



Intercorrelations of the Coii^ulsivity Subtests: 

Pilot Sarffple 
(H = 246) 





Subtests 


1 2 
mma 


s 


i 1 


i I 


1, 


Meticulousnes s^ 


— .58 


,01 


.55 cl2 


,48 -,13 


2, 


Tendency to Finish® 


mmm^0rn 


“,o4 


,4l ,13 


,20 -,28 


3. 


Intolerance of 
Indefiniteness^ 






,07 .11 


,05 .06 


4, 


Cautiousness® 






— " ,17 


,31 .04 


5. 


Uncomfortableness in 
Social Relationships^ 








.05 .12 


6, 


Intolerance of 
Incompleteness® 








,01 


7. 


Paralyzed Initiative^ 








mmmmmm 



^Constructive conqpulsivity subtests. 



^nconstructive compulsivity subtests. 



Table 38 



Intercorrelations of the Conqpulsivity Subtests 
Experimental Year Sssnple 
(N = 1003) 






Subtests 

1, MeticuJLousness® 

2» Tendency to Finish® 

3. Intolerance of 
Indef initene s s^ 

4. Cautiousness^ 

5. Uncomfortableness in 
Social Relationships^ 

6. Intolerance of 
Incompleteness® 

7. Paralyzed Initiative^ 



.49 -.01 


,44 


,o4 


,38 - 


«,12 


— -M 


,38 


,01 


,36 


-,27 


M MtM 


.03 


,21 


-,03 


,19 






,11 


,28 


,04 






••MM 


,01 


,22 




^Constructive compulsivity subtests, 
^neonstruetive compulsivity subtests, , 
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Table 39 

Means and Standard Deviations 
of the Compulsivity Subtest Scores 
for the Pi3.ot and Experimental Year Samples 



Subtests 

1, Meticulous ness® 

2. Tendency to Finish^ 

3. Intolerance of 
Indefiniteness^ 

4, Cautiousness® 

5. Uncomfortableness in 
Social Relationships'®- 

6, Intolerance of 
Incompleteness® 

7t Paralyzed Initiative^ 



Experimental 



Pilot Sample®^ 


Year Sample^ 


X 


SD 


X 




10.5 


3.2 


■ 10.7 


3.1 


5.0 


1.9 


5.1 


1.9 


3.2 


1.3 


3.2 


1.2 


4.4 


2.0 


4.9 


1.8 


3.7 


1.7 


3.4 


1.6 


4.6 


1.2 


4.5 


1.2 


4.8 


2.0 


5.2 


2.2 



= 246. 

= 1003. . 



Q 

Constructive compulsivity subtests. 
'\jnconstructive compulsivity subtests. 



Table 35 shows that the subtests meticulousness, tendency 
to finish, cautiousness, and into3.erance of incompleteness, 
loaded substantially on the first rotated factor in the anlysis 
for the pilot sample. Clearly, this supports the hypothesis 
that these four subtests would comprise a single more general 
factor. The label, "constructiveness” seems appropriate since 
the behavioral tendencies represented in these subtes.ts would 
presumably have a positive effect on the student's perfoDmiance 
in the academic achievement situation. Conversely, the sub- 
tests which loaded on the second factor were the liypothesized 
dimensions of unconstructive compulsivity; intolerance of 
indefiniteness, uncomfortableness in social relations, and 
paralyzed initiative. 

The results of the factor analysis of the compulsivity 
subtests on the experimental year sample, sho^m in Table 36, 
were essentially the same as those obtained on the pilot year 
sample. That is, the four subtests hypothesized as composing 
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the dimension of constructive compvilsivity loaded highly on the 
first factor, hut had low loadings on the second factor. Con- 
versely, the suhtests for unconstructive compulsivity loaded 
highly on the second factor, but had lo^'? loadings on the first 
factor. Changes in the factor loadings and the subtest com- 
munalities from the first to the second analysis were generally 
quite small, The results of the second analysis, which may 
reasonably be considered an effort to cross validate the dimen- 
sions retained from the previous analysis, provide substantial 
support for the hypothesized dimensions of coioipulsivity. 

Further evidence for the construct validity of the com- 
pulsivity scale is presented in Table ^5, Appendix E. This 
table shows the correlations of the conpulsivity subtests scores 
with the subtest scores for the anxiety scale. These data show 
that the coni^ulsivity subtests scores were correlated significantly 
with several of the anxiety subtest scores (excepting parental 
pressure for achievement). The signs of the correlations of 
the compulsivity subtest scores with total anxiety indicate that 
the anxious student tended to be lower on meticulousness and 
drive to finish ^ but higher on intolerance of indefiniteness , 
cautiousness 9 uncomfortableness in social relations 9 ana p^alyzed 
initiative. With the exception of the relationship between 
anxiety and cautiousness, it appears that the anxious student 
tended to score hi^er on the subtests measuring the unconstaruc- 
tive aspects of coumulsivity and lower on the constructive aspect,. 
These res^^lts provide further support for the grouping of the com- 
pulsivity subtests into the t\ro general dimensions of construc- 
tive and unconstructive, in that theory leads one to expect the 
anxious subject to employ more ineffective (or unconstructive) 
modes of defense under stress (Gaier (20), Singer and Kow (58)), 



Table 4o 

Composition of Compulsivity Factors 



X, Meticulousness 

Would you rather , . . ? 

1# -use a brand new book? 

-use a book with some answers witten in it? 

2, -do a job when you think of it? 

-i-irite out a schedule for getting things done? 

3. -cross out a mistake with one line? 

-cross out a mistake with many lines? 



(Continued on next page) 
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Table ifO 

(Continued firom iPrevious Page) 



it, -”be on time to a class? 

-stoT) to taHt 'frTith a friend? 

Word Choices 

heat casual 

6, regular irregular 

7, orderly . • easy-going 

8, imjyulse, ••••«»«• decision 
9* expected, • ,,«,,,, unexpected 

10, schedules, .,,,,,, tinplanned 
Yes and No 

11, 1 like having xoy hands greasy, 

12, Being neat is the most important thing, when you’re 
working on, something o 

13, I usually write out a schedule for getting things 
done. 

14, I*d like to play hool^ sometimes, 

15* I usually do a job whenever Ithinlc of it, ■vrithout 
actually planning it ahead of time, 

16, I like to keep my locker really* neat, 

II, Tendency to Finish 

1. - do only the important parts? 

-completely finish a job even thou^ it*s unnecessary 

2. promise finish 

3. accomplish, excitement 

. 4, exact ,., , . • . ... missing 

5. I usually finish a thing even if I’m tired and 
bored with it, 

6, ^'Ihen I start a I always finish it, 

7. If I have to leave something unfinished, it’s okay 
with me, 

8, Once I’ve started a ;job, my conscience makes me keep 
going until it’s done, 

in. Intolerance of Indefiniteness 

1, -have a definite job to do for a class project? 

-be in ch^ge of getting things organized? 

2. I like modern art, 

3, I hate to be interrupted in the middle of doing an 
assignment, 

4. I don’t want to work on a problem unless there is a . 
definite "right or wrong” answer, 

(Continued bn nescb page) 
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(Continued from Prervlous Page) 



5. A thing is either right or wong. 

6. I like comic strips that are con5)lete each day “better 
than serials, 

IV. Cautiousness 

1, -ride \?ith a fast driver? 

-ride •with a slow driver? 



2, skill. •••••••• luck 

3, safe gamble 

4, method chance 



5. It is much better to play it safe. 

6. I thinlc I ajn stricter about ri^t and ■wrong than 
most other kids, 

7, I almost feel sick when I realize I*ve forgotten 
scanething, 

8, I*m always -vjilling to take a chance. 

V. Uncomfortableness in Social Relations 

1, sociable ....... Quiet 

2, It annoys me to listen to someone who can’t make 
up his mind about what he really believes, 

3, It’s easy for me to talk to new people, 

4, It maizes me very uncomfortable when somebody does 
something which doesn’t fit his personality, 

5, It is easier to -work -with things than people, 

6, 1 don’t think people should borrow things. 

7, People who seem unsure about things make me feel 
uncomfortable . 

8, I think everybody should have his o^m things and 
avoid borrowing, 

VI, Intolerance of Inccmpleteness 

1, -correct only iniportant mistalces? 

-correct every mistake no matter how sraall? 

2, -finish the good book you’re reading? 

-be interrupted for something pleasant? 

3, -follow the rules exactly? 

-follow important parts of the rules? 

4, -read a whole story? 

-read parts of a story? 

5, time. space 

6, If something doesn’t seem to fit "vrith the way you 
see a thing, you should ignore it. 



(Continued on nexb page) 
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Table 4o 

(Continued fscom Pre-vlous Page) 



VII* Paralyzed Initiative 



1, Many times I ^just don’t know what to do first, 

2, Other people seem to have more fun than I do, 

3, I often start things I never finish, 

4, I prefer to do things the way most other people 
do, 

5, 1 like to dress the way ray friends do, 

6, 1 can make quick decisions i 

7, I often have a hard time making up my mind on siinple 
things. 

8, I get dovm in the dtrnips quite often, 

9* lt*s hard for me to get started on a coK^licated 

^oh, 

10, "When something goes wrong -vrith something I*m doing, 

I get “stalled,” 



Vm, Iiie (Defensiveness Scale) 



1 , 

2 , 

3, 

h. 

5. 

6 , 

7. 

8 , 



I am always happy. 

Sometimes I say things X shouldn’t sey, 

I sometimes lie, 

I sometimes get angry, 

I am always nice to other kids. 

Sometimes I don’t do what I’m told to do. 
Sometimes I am unkind to other kids, 

I sometimes have had manners. 
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'JChis section of the report presents a brief snmmarjr of the 
procedures used in the development of the PiJdiibitionism Scale 
(ES), and the claract eristics of this instrument as it % 7 as used 
in the eiKperimental year of the research* 



Conceptual Definition of Exhibitionism 

The initial conceptualization of esdiibitionism was based on 
the research of Levin and Baldifin (38) and Levin, Baldxd.n, 
Gallway, and Piavo (39) j ^dierein exhibitionism is defined 
briefly as a tendency to approach situations involving public 
performance * Somewhat more broadly^^, one can conceive of various 
types of exhibitionism. That is, both the response and the 
eliciting stimuli may be invariant for a given individual, but 
could vary bet^feeh individuals, depending upon prior history. 

It follows that the procedure for the development of the ES would 
parallel that used in constructing the School Anxiety Scale 
described in Appendix E. For the ES, this involved identifying 
types of exhibitionism followed by the construction of several 
subtests designed to measure the separa.te types. The construc- 
tion of the exhibitionism subtests was guided hy ^ broader 
literary definition derived from descriptions of a similar 
disposition in adults (Edwards (l 6 ), Knapp (35 )) 5 and an informal 
survey of ; 3 uniqr high school teachers* descriptions of the exhi- 
bitionistic child.l The definition arrived at was also used 
in the study as a basis for teacher ratings of exliibitionism, 
Exhibitionistic children were, those who could be described by 
one or more of the foUotd.ng statements: 

’ enjoy being the center of attention in class. 

are open in speahing about themselves or in expressing 
their emotions or feelings. 

enjoy saying “vritty and clever things, telling jokes and 
stories or in other words gaining the center of attention 
in the classroom and in other group situations. 



An assistant for the project obtained behavioral descrip- 
tions of the classroom exhibitionist from I 8 junior high school 
school teachers. 
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prefer and enjoy most types of group activities (e.g., 
class discussions, participating in school plays, school 
offices, etc,). 

are energetic or vigorous in their approach to most life 
situations, particularly the social ones. 

are impulsive (e.g., quick to e^qpress their opinions oi’ 
feelings), 

prefer not to work patiently and alone on some school 
task. 

fond of attending parties and other social events and in 
such situations are likely to be the “life of the party,” 

are inclined to tell others of things they have done, 
products they have made and in other ways esdiibit them- 
selves in an audience situation. 



Stage One; Construction of the Initial Forra of the ES 

The procedures used in constructing the ES parallel those 
used in developing the SAS, presented in Appendix E, Briefly 
this involved: (l) conceptualizing the a priori subdivisions 
of the construct; (2) constructing and/or selecting the items 
and test formats coordinated with the a priori subdivisions of 
the construct; and (3) administering the test to isvio successive 
samples of eighth graders with the intent of refining and reduc- 
ing the size of the test. The goal, as irith the SAS, was to 
arrive at several homogeneous groupings of items (subtests), 
each of which measured a relatively independent type or 
manifestation of exhibitionism. Data obtained from the 
administrations of the ES (stages tv70 and three) provided the 
basis for the successive reconstructions of the test. The 
specific procedures used in test reconstruction at these ti^o 
stages have already been described in Appendix E, 

Initially, 21 categories or a priori subdivisions were 
conceived for grouping items in the ES. Four test fosmiats were 
selected and the subdivisions -vTith associated items were dis- 
tributed over the test formats. At this point the test- required 
210 respones and could be completed in approximately t^-ro i^O- 
minute classroom periods, A description of the test formats with 
the number of items in each follows. 



The VThat I Test~I (WXT-l) consisted of 100 statements 

descrihlns opinions, feelings, or behavioral tendencies generally 
reflected in the school setting* The respondent was asked to 
judge whether he agreed with each statement and to reQ)ond by 
marking a '‘true" or "false"* Statements indicative of exhibition- 
ism were either "true*s" or "false *s," with "tr^®" being the 
predominant appropriate re^onse* 

The Word Choices (wc) test contained 50 pairs of words that 
were opposite in BiWani'ng C®.g* j reserved— taH^ative). The 
respondent was directed to select the word from each pair that 
appealed to him most, without undue reflection* One word in 
each pair was selected so as to be descriptive or representative 
of the exhibitionism characteristic* In constructing the non- 
esjhibitionism alternative for each pair, an attempt vras made to 
select words which would represent an eq.ually desirable choice* 
Order of the exhibitionist choice in each pair was determined 
randomly* 

The Personal Choice Survey (PCS) consisted of JfO pairs of 
items of the ‘Forced-choice" type * ®ie respondent was asked to 
select the alternative in each pair which best described how he 
thon^t or felt, S*or each pair of items, one altermtive was 
scored for esdiibitionism* In each case, an attempt was made 
to construct pairs of items which represented equally desirable 
choices* Order of the correct choice in each pair was determined 
randomly* 

^e I'lhat I Thihli-II test was a 35 item Q-sort consisting 
of 20 statements of opinions, feelings, or behaviors indicative 
of exhibitionism, and 15 "filler" or neutral' statements* The 
respondent was instructed to arrange the statements into five 
piles (with seven cards in each pile) on the basis of extent 
of agreement -^Tith item content. Items at one esrbreme (pile 
A) contained the statements with which the re^ondent agreed 
most* Successive piles (B, C, D, E) indicated decreasing degrees 
of agreement* 



Stage Tt'fo 



Polloid.ng the construction of Pom 1 of the ES, it was 
administered to gpproximately 300 eighth graders during two 
classroom periods* Tifelve of the 21 a priori item subdivisions 
were then factor an^yzed separately and the test reconstructed 
on tte basis of the procedure described in Appendix E*^ Seven 



iiiir li^iiMiiTnin ~ ^iw • ~W — 111 ■ r imiTB t rt ■ i«i > r rt i i <i i i i ii iiii ■^ninr^ — t i t i i ; ■ wriiiipii i fn^Tm i i— 111^1.1 an* iw mil wiiu . 

^e to time limitations, factor analyses were accomplished 
only for the 12 most in^ortant item subdivisions* The same 
liridtation was imposed on the SAS where 15 of the original 31 
itera subdivisions were factor analysed at stage two* 
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factors (su’btests) ^-rith associated items were then selected for 
inclusion in 3 ?ooti 2 of the ES® IPreliminary titles and repre- 
sentative itei^is for each of these factors are given helow* 



Tendency to h© Energetic 

i think I am a very lively individual. 

I*ra usually full of pepo 
I like to he busy and active. 

Tendency to Exhibit Self and B?oducts to an Audience 

I like to show things I make to my classmates 
I like to do problems on the blackboard 
I' do more talliing in class than most of the otle rs around 
me 

Gregariousness 

I like to go to lots of parties 
I am a shy person 

I like activities in which the whole class participates 
Eeed for Attention and Approval 

l^hat I want most in school is to be noticed by others 
I often stop after class and tallt to the teacher 
I generally enjoy being the center of attention even if 
people lau^ at me 

Need to Amuse Others 

I like to do things in class that make people lau^ 

I like to “liven, things up” in school 
Ky friends think I*m pretty funry 

Argmnentativeness 
I like to be involved in debates 

When soraeone in my class says something wong, '.! like to 
argue about it 

X believe in expressing my opinion in class 

Extroversive Enthusiasm Versus Xntroversive Passivity . 

In class 9 I would rather talk about things than work on 

assignments 

I enjoy working by rryself in class 
I*3JL do anything to spark up a dull class 
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Th® seven preliminaiy item subdivisions identified at stage 
two were represented in the WI^C-2 (lOO ”true-fs3,se*‘ statements), 
WC (50 word pairs) and PCS (32 item pa,irs) formats* The ma^jor 
change at this stage involved dropping the Q-sort (WXT-Il) 
which took more thne fco administer (30 minutes) than would he 
available for the administration of the ES during the experi- 
mental year of the research. Other changes involved dropping 
items and inserting new ones in each of the three remaining test 
formats. At this point, the test required one 40-minute class 
period to coisplete. 



Stage Three 

Form 2 of the ES was administered to approximately 225 
eighth graders during a 4o-minute class period. Following 
this, items were divided into three groups (A, B, and C) and 
each item group was subjected to a principal components analysis 
with a varimax rotation. Analysis A consisted of 68 items 
classified uuder the categories. Tendency to be Energetic, and 
Tendency to Bsdiibit Self and Products to an Audience . Analysis 
B included the 53 items in the categories, G r egar iousne s s and 
Heed for Attention and Approval . Analysis C included the 76 
items classified under the categories. Heed to Amuse Others , 
Argumentativeness , and Exfcroversive Enthusiasm Versus Introversive 
Passivity . Identical items were logically related to more than 
one dimension. 

As indicated in the description of test development pro- 
cedures given in Appendix- E, the results obtained in the vari- 
max rotations at stage three were of primary importance in 
establishing 'the statistical homogeneity of the hypothesized 
item groupings or subtests. Generally, it was esqoected that 
the subtests would be established on the basis of the first tvro 
or three rotated factors, or could be constructed by combining 
smaller and more specific statistically and logically related 
factors. For exajftple, the hypothesized item groupings included 
in analysis A might be substantiated in the first two rotated 
factors, hopefully the two largest, or constru.cted on the basis 
of the intercorrelations and logical relationships among a 
larger number of smaller and more specific factors. The latter 
procedure, it win be recalled, proved useful in forming the 
subtests of the SAS (see Appendix E), However, the results of 
the varamax rotations aceoiiplished in analyses A, B, and C at 
this stage of the construction of the ES were disappointing 
in that a very large nuinber of small specific factors were 
realized. Anals^sis A resulted in 23 specific factors (l-lO 
iteiBs); varimax factor variances ranged from roughly 11 to 3 
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per cent. Analysis B resulted in 18 specific factors (l-8 
3,tems)5 variraasc factors variances ranged from 9 to 4 per cent. 
Analysis C yielded 27 specific factor's (1-7 items); variraa:: 
factor variances ranged i^om 5 to 3 per cent. 

For two reasons, it proved virtually icopossible to combine 
this large niorfber of factors into larger item groups or sub- 
tests while meeting the dual criterion of logical and statistical 
homogeneity, fhe first of these involved the size of the factors 
most of which consisted of one to three items. It proved diffi- 
cult to attach any psychological meaning to these small factors 
in many cases. The second reason also invo3.ved interpretation 
which was made even more difficult hy the fact that some factors 
were composed of items which were logically inconsistent. 

At this time, the project was also faced %d.th the practi- 
cal problem of fitting the four test batteries into two 40- 
minute testing periods. Both the coii^ulsivity battery and the 
SAS met the requ 3 .rements of testing time in that they could he 
administered in a single 40-minute period. However, the 
creativity battery was eight minutes longer than the required 
20, and could not he easily reduced T^ithout seriously affecting 
the test. The obvious solution was to reduce the size of one 
of the remaining three test batteries. The ES at this stage 
became the obvious candidate due to the problem met in develop- 
ing specific subtests of e^diibitionism. This was accomplished 
by selecting items for inclusion in the final form of the ES 
on the basis of loadings in the first factor of the principal 
components analyses A, B, and G. A further constraint on item 
selection involved selecting items to insure that total test 
content would represent a broad range of behaviors and attitudes 
associated i*rith esdiihitionism. The results of this selection 
procedure are summarized in Table 4l, which shows: (a) the 

item canposition of the final form of the ES with associated 
test formats; and (b) the factor loadings of the items in the 
first general factor of the principal components analyses 
A, B, or C. 



Descriptive Statistics and Construct Validity 

This section presents a resume of descriptive statistics 
for the ES based on its administration during the estperimental 
year of the research, Sv5.dence relevant to an evaluation of 
the construct validity of the ES is also briefly considered. 
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Table 4l 



Analyses A, B, and C: Factor Loadings a,nd Item Composition 

of the Final Form of the Esdiihitionism Scalel 

(H = 304) 



Test 

Format 

True- 

False 



Items 

!• I Believe in doing daring 
things just to amuse 
people • • • • 

2. I like to go to lots of 

parties* 

3. I enjoy giving reports in 

fpont of the class 

4. I am gu5.et 

5. My friends say I*ve got 
lots of "get-up-and-go",, 

6 . I am a bashful person...* 

7* I usually keep in the ' 

background at parties and 
other social occasions... 

8 . I generally enjoy being 
the center of attention, 
even if people laugh at 



Exhibition- 
ist Answer 



Loadings 
for Analyses 



True 

Tme 

True 

False 

True 

False 



False 



.38 

.47 



.51 



.52 



.49 



.58 



me« 


True 




.47 


9. I would like to be on the 








stage in front of many 


• 




M 


people 


True 




10. I feel funny when I waHi: 
into a room full of people 
H. I dislike classes in which 


False 




.41 




there is veiy little dis- 
cussion. 


True 




.44 


12. I*m usually full of pep. . 

13. I like to show off in 


True 


.41 




school to make my friends 
laugh 


True 






14. I am a shy person 

15 . Every time I get a chance 


False 




.58 


to do something in front 
of class, I talie it 


True 


.4l 




16 . I believe in expressing 






.54 


rry opinion In sy classes. 


True 




17 . I ara quite shy with the 








opposite sex. 


False 




.55 



(Continued on nesrb page) 
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Table 4l 

(Continued i*rom Brevious Page) 



Test 

Format 



Items 

stage audience 

calm .liveD-y 

patient, • • .vigorous 
e^qposed, , .concealed 
shomng. • .listening 

fun,,,. scholar 

a ) theater party 

A) display look 

a ) appear .observe 

a) reserved, .jjallcative 

a) sociable quiet 

[a) observe show 

[A) quiet., i brisk 

[a) attend perform 

a ) noisy, silent 

a) thrill calm 

a) watch ,,,act 

a) humorous, .respected 



Forced 36, Would you judge yourself to 
Choice be : 

A, more enthusiastic than 
the average person 

. B, less excitable than the 
average person 
37* Would you rather 

A, sit near the back row 
in class 

B. sit near the front row 
in class 

38, Do you 

A, show your feelings freely 
as you go along 

B, ke^ them to yourself 



Exhibition- 
ist Ansi^er 



Loadings 
for Analyses 



A 




B 



A 






.40 



B 



(B) 


A 


♦U2 




(B) 


B 


.39 




h) 


B 


,4l 




(B) 


A 


M 




M 


A 


.57 




(B) 


A 






(B) 


B 




.44 


(B) 


A 


M 




(B) 


A 


.50 




(B) 


B 




.51 


!li 


A 

B 


.53 


.53 


(B) 


B 


.53 




(B) 

(B) 


B 

A 


.59 

.48 




(B) 


A 


.42 




(B) 


B 


.57 




(B) 


A 







.48 



.43 



.47 



.4? 



(Contimed on next page) 
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n?able 4l 

(Continued fx*om Previous Page) 



Loadings 
for Analyses 

5?est Ebdiibition- 

Format Items ist Answer ABC 



39 r Would you rather 

A. join in activities 
like playing in the 
hand, playing ”touch 
football*’ and holding 

..a school office 

B. join in activities like 

photography, rock 
collecting, and stamp 
collecting A 

40. At a party, do you like 

A* to help get things going 

B. to let the others have 

fun in their omi \rsQf A 

41. Would you rather 

A, read books and plays 

B. be the center of atten- 
tion in a group B 

42. At parties, do you 

A. sometimes get bored 

B. always have fun B 

43* Would you rather 

A. listen to the teacher 
tell about an interest- 
ing thing in class 

B. participate in class 

discussion B 

44. I'jfhen there is an argument 
going on 

A. I like to put in my tvro 
cents worth 

B. I try to du what I can to 

stop it A 

45* At parties, do you 

A. talk quietly to a few 
people 

B. joke and laugh with almost 

everyone B 



.40 



.41 



.43 

.48 



.40 



.40 



.66 



loadings shovra are those obtained in the first general 
■^actor of the principle components analyses A, B, and C. Items 
with low loadings have been eliminated in the tables. 
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Table h 2 shows the descriptive data for the ES based on 
the combined experimental and control groups. The discrimina- 
tion indexes indicate that all items discrhoinated in the appro- 
priate direction; the buH^ of the .items discriminated somex-7hat 
less than moderately, and two items had low discriminating power. 
Tliese data and the overall mean discrimination index of 27.13 
are in accord with the previously noted generality of the char- 
acteristic measured by the ES. The K-H 20 reliability coeffi- 
cient of .85 indicates that ES scores for the experimental year 
of the research reached an acceptable level of internal con- 
sistency. 



Table 42 

Discrimination Indexes for Items in Final Form 
of the Exhibitionism Scaled- 

(N = 1136) 





Discrimination 


Discrimination 


Item No. 


Index 


Item No. 


Index 


1 


8 


24 


27 


2 


25 


25 


27 


3 


13 


26 


34 


4 


39 


27 


35 


5 


25 


28 


26 


6 


39 


29 


32 


7 


34 


30 


37 


8 


23 


31 


36 


9 


28 


32 


42 


10 


19 


33 


25 


11 


23 


34 


4o 


12 


14 


35 


24 


13 


12 


36 


34 


14 


43 


37 


7 


15 


16 


38 


27 


16 


24 


39 


22 


17 


35 


4o 


27 


18 


19 


4l 


39 


19 


26 


42 


24 


20 


37 


43 


29 


21 


29 


44 


14 


22 


37 


45 


33 


23 


12 






K-R 20 Reliability « 


SD Raw Scores 


« 7.55 


X Raw 


Scores = 24.81 


X Discrimination Index ~ 27.13 



^ased on the difference between upper and lower halves. 



C-10 



lihridence for the construct vaLiditj'" of the ES is very 
meager at this point. Teacher ratings of esdiihitionisra based 
on classroom observations of 86o eighth graders correlated at 
a low but significant level with ES scores (r = ,295 P <*005). 
Additional e:^ecta.tions for eiKhibitionism in this study were 
based on a similar characteristic researched in adults. This 
research suggests that the person high on esdiibitionism would 
be correspondingly low on questionnaire measures of anxiety 
(Erilison and Davids (17 )? Jones (33)) and impulsive as con- 
trasted to coa5)ulsive (Knapp (35))* Tables 43 and 44 show 
that these escpectations were generally confirmed in the pre- 
sent study, ES scores were correlated consistently and signi- 
ficantly in the negative direction I'Tith the various scores 
for amciety and compulsivity. 



Table 43 

Correlations of Exhibitionism with Compulsivity Scores 

(N = 1000) 





r 


— a 
X 


a 

SB 


Exhibitionism 




56,60 


l6.4o 


Met iculousnes s^ 


-.17^55* 


68.59 


18.22 


Drive to Einish® 


-.11^* 


65.14 


23.27 


Intolerance of 








Indefiniteness^ 




53.43 


19.41 


Cautiousness^ 




70.21 


21.37 


Uncanf ortablenes s 
in Social Relations’^ 




43.04 


22.07 


Intolerance of 
Incompleteness^ 


-,l6*5«Mf* 


75.94 


20.21 


Paralyzed Initiative’’ 


-,15‘:wH«- 


53.59 


21.39 


Total Compulsivity 


-,334HH^ 


61.62 


10.86 



®Means and SDs were calculated from per cents. 

^Constructive compulsivity. 

^nconstructive compulsivity. 

% < *05 (one-tail). 

^^5p < .025 (one-tail). 

< .005 (one-tail).- 



c-n 



a?able hk 

Correlations of Exhibitionism with Anxiety Scores 

(E « 1000) 





r 


► a 
X 




mrnm 




ExhjLhitioni sra 




56.60 


General Emotionality 
General School 




38.08 


Anxiety 

General Classroom 




32.89 


Anxiety 

Aradety Personal 


0 

• 

1 


39.85 


Relations Peers 
Parental Pressure 




27.41 


Achievement 


.06 


49.43 


Anxiety Personal 


■ 


Relations I’eacher 


-.13*H^ 


46.11 


Test Amdety 


1 

. 

0 


47.89 


Total Anxiety 




4i.51 



®Means and SDs were calculated from per cents. 
% < .05 (one-tail). 

^ < .025 (one-tail). 

<.005 (one-tail). 



16.40 

30.15- 

26.39 

21.78 

23.55 

24.23 

17. 

26. 
.15. 
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APEEM)IX D 

3)EVEI.OH4BBl!e 0? 0?HS VMiEAI. CRMIPIVIffir mTTEEY 



In designing the creativity test, our first step was to 
ex^ine widely accepted conceptual and operational definitions 
of the construct. It soon bec^ae apparent that there are t\*ro 
basic viewoints, creativity is considered both as a cognitive 
skill, and as a personality disposition. These two vieicpoints 
were accepted as representing the main categories and were then 
used in selecting and/or devising various tests. 

Working frcm a cognitive vie’^^oint, J. P. Guilford developed 
the now Mdely used paper- and-pencil tests of divergent or creative 
thinking ability. Guilford and Merrifield (27) ^sser t^ that 
divergent thinlcing may be synoitymous "vrith generally accepted 
conceptions of verbal creativity. Analysis of divergent think- 
ing revealed four basic sub-factors: fluency, flexibility, 
originality, and elaboration. 

Still in the cogn3.tive framework, Mednick (^7) presoits 
another theoretical approach to verbal creativity. He believes 
that the basic factor underlyiiig creativity is a ”flat associa- 
tive hierarchy." ^ this, he means that for the creative indi- 
vidual, the associations established between the various stimuli 
in ids environment and his responses to thera are wealier than 
for the less creative person. Because of this, the creative 
person responds less rigidly to stimuli and is better able to 
form new, creative associations. 

Based on a rev5.ew of studies of the personality of the 
creative individual, it was decided that t^ro characteristics 
were well enoiigh substantiated to merit consideration. The 
first of these was the creative individual's high level of 
self-confidence and relative independence of the opinions of 
others (Barron (3), CatteH et al. (6)5 MacKinnon (4l)). 

The second typical trait is the creative person's preference 
for asymmetry, con^lexity, and disorder (Barron and Welsh (4), 
MacKinnon (*a). Since these findings and associated measuring 
instruments were established with adults, it was necessary in 
the present research to adapt and refine them for use with early 
adolescents. 

Based on the t^TO major views towes?d creativity, a number 
of specific instruments were selected and/or adapted for use 
in the initial battery. . Tliis initial battery required approiidmately 
80 minutes to coinpr^ete and was reduced and refined through isvro 
successive stages of analysis and interpretation. Daring each 
stage, the test battery was reduced by approximately one-half 
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with the intent of developing a battery that could be? acfeinistered 
in 20 minutes. Factor analysis was the major analytical technique 
used at each stage, ^he intent was to develop and refine (or 
substantiate) a nximber of statistically and conceptually inde- 
pendent subtests relating to both the cognitive and (3ispositional 
aspects of creativity* The remaining sections of this report 
document the details of test development and refinement at each 
stage. 



Stage One: The Initial Creativity Battery 



The first section of the instrument consisted of four sub- 
tests and was concerned with self-report personality measures. 
Subtest I, More Like He ^, was a forced-choice set of items built 
up from the autonomy-deference scale of the Edwards Personal 
Reference Schedule (16), and wis used to measure independence. 
Subtests II and III, I Would Rather and Which Do You Prefer? , 
were also sets of forced-choice items used to measure independence, 
and consisted of pairs of tasks and occupations. One of each 
pair markedly requires more independence ttmn the other. The 
items were selected from an item pool of jobs and tasks which a 
group of 1|.0 adolescents ranked according to the independence 
they felt each would require. Subtest IF, Which Picture Do You 
Like, was adapted from the Barron-Welsh Figure -Preferenc e Test 
(U) for use as a measure, of preference for asymmetry and com- 
plexity. , 

For the cognitive aspect of creativity, six instruments 
were selected and adapted for use in the initial battery. Two 
of these, the Anagrams and Word Associations tests, were intended 
to measure assoc iational flexibility via the Mednick framexjork. 
Sources of the tests were Mednick *s (U?) Remote As sociations 
Test and Torrance (6^) Common Associates Test . 

The remaining four subtests in the cognitive section of 
the battery were selected from tests of verbal creativity de- 
veloped by Torrance and associates. The imagination subtest 
required the S to write an imaginative story in response to a 
pictorial stimulus. Responses were scored from zero to two for 
each of 23 characteristics . identified as typical of creative 
stories (Torrance, Peterson, and Davis (6?)). The subtests. 

Asking Questions , Guessing Consequences , and Unusual Uses, were 
taken "from Torrance's Minnesota Tests of Creative Thinking (66). 
Each of these subtests were scored for fluency (total of relevant 
responses), flexibility (total of relevant categories of response), 
and originality (from. 0 to points per response, depending on its 
statistical rarity). Scoring was based on the manual provided by 
Torrance and Templeton (63). The Unusual Uses subtest received 
an additional score for elaboration (totel of relevant elabora- 
tions). 



57hree additional subtests uere included in the initial 
battery for the pu^s^ose of meBsiarlng convergent thinking ability. 

Destination gest (Christensen and Guilford ( 7 )) re- 
quired students to conceptualize the course of a ship over a 
matrix ( entirely from verbal instructions), to consider adjust- 
ments for current and ^rind, and finally to compute the relative 
mileage of the ship fpom beginning to end of its "voyage.” 

The Logical Reasoning test (Hertzka and Guilford (31)) is of 
the well-lmo^m syllogistic type, id.th the ans^rers in multiple- 
choice form, ffiie third convergent thiilcing test irasa Synonyms 
and Style (Oattell, et al. ( 6 )), and is a multiple-choice test 
of vocabulary and grammar. 



The Fi rst Pilot Administration 

The iaitial battery was administered to 279 students in 
four junior high schools in New York State. Factor analysis 
of the creativity subtests produced a first general factor which 
accounted for 48 per cent of the variance. The loadings on this 
first factor presented in Table 45. Since each of the re- 
maining factors accounted for 10 per cent of the variance or 
less, no attempt to identiiy them was made, and they are not 
presented in Table 45. The first general factor was considei'ed 
large enough to make decisions about keeping or eliminating 
subtests from the battery. 



The Second Creativity Test 



On the basis of these data it was clear that the personality 
measures were inadequate for our purposes. Separate factor 
analyses of each subtest also proved disappointing. A possible 
eijplanation for this result is that the measurement atte^i^ts 
were based almost entirely on research done irith adults as 
subjects. It may also be that the instruments used were inade- 
quate. At any rate, the measures of personality were elirainated 
in the second battery. 

^^QS?d Association Test also did not meet requirements and 
was eliroinated frcan the second battery. Torrance's UnusuaJ. Uses 
test was also elir/iinated, although factor loadings (aside from 
elaboration) were not unacceptabiy low. It was discarded be- 
cause it proved necessary to eliminate one more subtest in 
order to have a battery 40 minutes in lengbh, and the loadings 
for this subtest were lower than for those retained. 
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Table 

Unrotated Loadings of the Creativity Subtest Scores > 
on the First General Factor 



Suhtest Name Loadings^ 



1. Comhined Suhtests of Creative Personality 

(Suhtests I, and IV) .23 

2. Anagrams (v) .41 

3. Word Association Xest (VX). .29 

4. Imaginatidn (VU) .45 

5. Asking Q,uestions (BC) 

a) Fluency .7^ 

b) ELexiMlity .64 

c) Originality. .61 

6. Guessing Causes (X) . 

a) Fluency .84 

h) Fle;idhility .68 

c) Originality. . .82 

7. Guessing Consecxuences (Xl) 

a) Fluency. .80 

b) FleJdbility .67 

c) Originality. ...' .70 

8. Unusual Uses (XH) 

a) Fluency .66 

b) Flexibility .55 

c) Originality. .50 

d) Elaboration .03 



^KnMed to t^fo places. 



A vara^ia?;: rotation led to a discovea^ which called for a 

change in scoring of the three Torrance teats retained for the 
second battery. The three subscores (fluency, flexibility, 
and originality) factored out by subtest s and not subseore 
That is, instead of the three subseores for fluency coraing out 
as a group, each subscore for fluency was grouped with the other 
ti '?0 subseores in each subtest. This was interpreted as Meaning 
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that although each subscore for each task is theoretically 
independent of the other ti-ro subscores, it was not es^iricslly 
independent* 5?his led to the decision to score each subtest 
for only one subscore type. The unrotated factor loadings were 
used in choosing the best combinations, which were as follows: 
Asking Questions was scored for flexibility, Guessing Causes 
was scored for originality, and Guessing Consequences was scored 
for fluency. 

Experience in actoinistering the subtests suggested t^-ro 
additional changes. Because the anagram test word, "GSlilERATIOH,” 
had t\TO ”e*s" and t^fo **n’s," it was necessary to explain that 
these letters could be used twice, but. not the others, causing 
several students some difficulty. This word was replaced ■vrith 
*'IiUERICATE,” which also allowed numerous combinations but avoided 
the e^lier problem. 

A substantial number of students had been umable to complete 
their stories for the “Imagination’* subtest* Time allotted for 
this test was increased from five to eight minutes* Also, in 
a separate factor analysis of this subtest, it was fovind that ILL 
of the original 23 characteristics loaded on the first general 
factor* Ho other factors were discernible, so a total score 
for these 11 characteristics only was used in the scoring of 
the second administration of this subtest* 

Table 46 is a list of the subtests chosen for the second 
battery* Also shovm are the commun^Lities derived from the 
factor analysis of the larger battery as sho^m in Table 46* 

It will be noted that in each case, the variance accounted 
for by the common factors is encouragingly high* 



Table 46 

Subtests Retained in Tecond Creativity Test 
and Their CoiWAunalitiea 



& 

Subtest Eame CoMmmalities 

1 * Anagrams* * ******* *6^’ 

2* Pagination *********** *95 

3 * Asking Questions (flexibility)* ****** *?2 

4* Guessing Causes (originality). ••***•• .T5 

9* Guessing Consequences (fluency)* *.***. *94 



As a result of constiltation \j±th Dr* Hiillip Merrif ield, . 
the Initial tests of comrergent thinldng were replaced by the 
Gestalt transformation test (called Use^l Objects in the 
battery) and the Object Synthesis test (caJlect Combining Objects 
in the battery) deyeloped by G'uilford (25) (26), 

Content and scoring of subtests in the first revision of 
the creativity battery are given belovr: 

1# Anagrams : 

f 

Students were instructed to male as many other words 
from the letters of the word “lubricate" as they could, 
without re-using any of the letters more than once* 

Four minutes were allowed for this tasl. The score 
received on this subtest was the total nurniber of 
legitimate words given. 

2. Imagination : 

For this subtest, subjects were instructed to wite as 
iiftaginst ive and divergent a story as they could about 
a picture of a eat and a box. Each story was scored for 
imagination from zero to t\ro onihe basis of H criteria 
typically found in creative stories. Total time allotted 
for this subtast was eight minutes. 

A' score of zero indicates the absence of one of the 31 
characteristics, a score of one indicates that the 
characteristic is present, and a score of two was given 
when the characteristic was tumsuaOy apparent in the 
student’s siting. The 11 characteristics used in scor- 
ing are: (l) picturesque speech; (2) vividness; (3) 
original setting or plot; ^4) individuality of style; 

(5) becomingness (the author identifies with his 
characters); (6) imagination (fantasy); (7) finding the 
essence (a diraension of conciseness ©r succinctness); 

(8) perceptive sensitivity (use of metaphors and 
analogies); (9) flexibility or versatility (fresh, 
vigorous language; absence of cliches); (lO; coherent 
unity of story; and (H) e^ressive ccsmnunication (e^roreS' 
Sion of mood). Total score possible is 22. 

3# Asking Questions ; 

a 

TaiB subtest was scored for flesd-billty . Subjects were 
asked to respond \rith as many relevant questions about 



o 
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a pictm*e of an elf looking into a >ol of 'vrater as 
they could in five minutes. Questions cou3.d not be 
answerable merely through inspection of the picture. 

One point was scored for a relevant response made in 
any of 21 categoi'ies such as location and setting of 
the picture, physical action unrelated to the sin?face, 
meaning and general interpretation of the picture, 
occupation of the person in the pict\ire, etc. Ihus 
the masdmum obtainable score on this subtest is 21. 

4. Guessing Causes ; 

This subtest was scored for originality . The same 
stimulus picture T*ras used as in the Asking Questions 
Test. Subjects suggested as many causes of the elf*s 
behavior as they could in five minutes. Responses %fere 
scored from zero to two, depending upon their predetermined 
statistical rarity. The statistical rarity of a response 
is based upon responses obtained for a large sariple. 
Responses typically made by more than five per cent of 
the standardization s^Ksple received a score of zero. 
Responses typically made by from to five per cent 
of the standardization group received a score of one. 

Any other relevant responses received a score of tvro. 

Examples of the most common responses (no points) 
are: 

"He is lost in the woods.” 

"He is going to get a dris:^?:.” 

ExaifTples of less common responses (one point each) 
are: 

"He wants to see if his hat is on straight." 

"He is playing hookey from school.” 

An unusual (two-point response) was: 

"He thinks his girl r friend is dro^lning.” 

5. Guessing Consequences : 

This subtest was scored for fluency . The elf picture is 
also used for this subtest. Subjects were asked to 
suggest as many results of the action in the picture 
as they could in five minutes. ■ One point is scored for 
each relevant consequence given -by the student. 
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6. Useful Objects ; 

roiis is a speed test consisting of ten items, for which 
students are allowed five minutes after instructions. 

A task was given the students and they were to select 
one of five items some part of which could be used to 
complete the task. One part of the construct of con- 
vergent thinking being measured by this test is the 
ability to follow directions closely. A sample item 
follows : 

To start a fire: 

a. Fountain pen. 

b. Onion. 

c. Pocket watch. 

d. Comb. 

e. Bowling baH. 

The correct answer is "C", because the crystal, could 
be used as a burning glass. 

7. Combining Objects; 



Students are presented with the names of two objects, 
and were asked to suggest a third object which could 
be made from the first two. Only these first two 
objects could be used, and both must be included in the 
new object. For example! Given: rubber sponge and 
screw ? . An acceptable answer would be 

“shoe s^craper . *' ^Twelve combinations were presented, 
and total time allowed was five minutes. 



The Second Pilot Administration 

During April and May, 1965s the revised battery was administered 
to 253 students in three junior high schools in Wew York State. 

The unrotated factor analysis for this administration of the 
creativity battery produced a first general factor which accounted 
for 64 per cent of the variance. As in the first factor analysis, 
this was considered high enough to make decisions about the 
subtests. The unrotated loadings of the subtests on the first 
general factor are reported in Table 47. 
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Taljle 4? 

Unrotated Loadings of the Creativity Subtests 
on the First General Factor 



1. 


Subtest Kame 

Anagrams, 


‘ Unrotated Loading 


2. 


Imagination. 




.53 


3. 


Asking Questions (flexibility), . , 




.58 


4. 


Guessing Causes (originality), • , 




.J(8 


5. 


Guessing Consequences (fluency) « 


• • • # 


.57 



bounded to two places. 



The Third Creativity Test 



A vardmax rotation did not produce substantially different 
loadings from those given in Table 47, Inasmuch as the Anagrams 
subtest is quite like the fluency factor (for which the Guessing 
Consequences subtest is scored) 9 and since it had the lowest 
loading on the first factor (,25), it was eliminated from the 
battery. The other subtests were considered adequate and were 
retained. 

Item analysis of the convergent measures were computed, 
and the Useful Objects subtest was seen to be the best avail- 
able measure of convergent thinking. Six of the ten items on 
this subtest differentiated well between high and low scorers 
and so were retained. Time allowed was reduced from five to 
three minutes. The Useful Objects subtest had a Kuder-Richardson 
split-halves reliability of .57. Test-retest reliability co- 
efficients for the creativity battery for a three-week period, 
are reported in Table 48, 

The final battery of the Student Abilities Survey is 
included at the end of this Appendix. 
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Table 48 



Five-Month Test -Retest Stability Coefficients 
for Five Verbal Creativity Scores 

(r = 219)^ 



Subtest 




* Stability Coefficieni 


Imagination • • • « • 






Flexibility • • • * * 






Originality • • • • • 






Fluency •*••••• 




.45 


Total Creativity. • • 







1 

The subjects upon which the coefficients are based par- 
ticipated in the present study and served as a control group 
in another study reported by Dacey and Ripple (l4). Procedures 
for readrflinistration of the creativity battery were the same 
as those for the initial administration. 
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OHS s'jmmm abilities suktest 



Bame 



This is a stirvey to find out how wen sixth grads students 
are able to perform certain tasks. do each task as 

quickly as possible. Sign your name on this page and all others 
which have a line for it. 

When I tell you to stop working and go to the nesrb page, 
please do so taediately. Bow, when 1-tell you, turn the page 
and begin ansvrering. 



Not to be used without permission of the authors. Permission 
for use of this survey for research purposes icill be granted 
upon request. 



X. IMAGINATION 



You are to look at this picture and make up a story 
about it. The more vjords you use, the better. Try 
to make it a story no one else in the class would 

t 

think of. Be as different from the others as you 
, can. Try to give your story an imaginative title. 
Write your story on the next page. You have eight 
minutes working time. Begin. 




1. IMAGINATION 



Name 



STOP, wm AND miT POE PUETHBR IBSTHOCTIONS 
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ASK-AND-6UESS TESTS 



The next three tasks will be based on the drawing 
below. These tasks will give you a chance to see how 
good you are at asking questions to find out things that 
you don*t know, and at making guesses about possible 
causes and consequences of events. Look at the picture. 
What is happening? What can you tell for sure? What 
do you need to know to understand what is happening, 
what caused it to happen and what v?ili be the result? 
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2. ASKING QUESTIONS Name 

On this page, write out all of the questions you 
can think of about the drawing on the page opposite 
this one. Ask all of the questions you need to know 
for sure what is happening. Do not ask questions which 
can be answered just by looking at the drawing. You. 
can continue to look back at the drawing as much as 
you want to. You have five minutes working time. Begin 

1 . 



2 . 



3. 

4. 

5. 



6. 



7. 



8 . 



9 . 



10 . 

11 . 



12 . 



13. 



14. 

15. 



15. 



18. 

19. 



STOP HERE AND WAIT FOR FURTHER INSTRUCTIONS. 
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3. GUESSING CAUSES 



Name ‘ 



In the spaces below, list as many possible causes 
as you can of tne action shown in the picture. You inay 
use things that might have happened just before the event 
in the picture, or something that happened a long time 
ago that made the event happen . Make as many guesses as 
you can. Don’t be afraid to guers. You have five minutes 
working time. Begin. 



2 . 



3. 



4. 



5 . 

6 . 

7. 

8 . 
9 . 

10 . 

11 . 

12 . 

13. 



14. 

15. 

16. 



18. 

19. • 

20 . 

STOP HERE AND WAIT FOR FURTHER INSTRUCTIONS. 
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4. GUESSING CONSEQUENCES ; Name 

In the spaces below, list as many possibilities as^ 
you can of what might happen as a result of what ^ is taking 
place in the picture. You may use things that might happen 
right afterward or things that might happen as a result 
long afterward in the future. Make as many guesses as 
you can. Don't be afraid guess. You Have five minutes 
working time. Begin. 



1 . 



2 . 



3. 



4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 , 

13. 

14. 

15. 

16. 

17. 

18. 
19. 



STOP HERE AND WAIT FOR FURTHER INSTRUCTIONS. 
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APOTDIX B 

DBVELOBSHO? OB TO) SCHOOL AHXIETX SCALE 



This section of the report presents a brief s\»ary of the 
procedures used in the development of the School Anxiety Scale 
(SAS), and the characteristics of this instrument as it \iez used 
diiring the experimental year of the research. 



General Conceptual Definition of Anxiety 

The conceptualization of anxiety which guided test develop- 
ment ■was derived largely from the research of Sarason et al. 

(54). According to this view anxiety is a stable response 
tendency > coiiQ?osed of physiological or somatic reactions, which 
is realized hy the subject as a generalized state of unpleasant- 
ness. The anxious response(s) may be elicited by one or a fairly 
broad range of common situa'bions, depending upon the individual. 



Supomary of Procedures for Test Const3?uction and Development 

Beginning with the basic stimulus-response definition, the 
initial intent was to construct a measure of the student’s 
tendency to react with anxiety ^ and/or associated -vrith 
the school situation. This relatively general construct of 
anxiety, it was decided, could be further divided into several 
smaller and relatively independent constructs such as test 
anxiety, teacher anxiety, recitation anxiety, and so on. 

Procedures for test const3mction and developmenb therefore con- 
sisted of the construction of a number of specific subtests, 
each of which could be coordinated mth the general construct 
of school anxiety, but, would measure anxiety as a function of a 
narrow range or class of school stimuli. 

The development of the anxiety subscales proceeded in three 
stages. The first stage involved the selection and composition 
of a iarge number of items relevant to the construct which were 
to be presented in several test formats. Items generally con- 
sisted of t^ro types: (l) "transparent** “items which contained a 

referent for anxiety (e.g., worry, fear) and a specific situa- 
tional stimulus (e,g,, teacher, test); and (2) "objective** items 
which atten^pted to measure anxiety indirectly (e.g., **I would be 
very, concerned if X were late for class.”). Follovring the con- 
struction of the item pool, items were then grouped into 31 3.ogical 
a priori subdivisions. Four test foriY^ats were selected or constructed 
and the a priori subdivisions with associated 3.tems were distributed 
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as equally as possible over the test formats. At this pointy 
the test required 31? responses and t^«*o i^O-minute classroom 
periods to complete. The remaining stages of the test develop- 
ment procedure *V7ould eventually reduce the test to the req.uired 
20-minute battery* A description of the test formats in the 
initial form of the SAS (Form l) follows, 

« 

Situation Interpretation Schedule (SIS) consisted of 
20 statements describing classroom or school-related situations 
(e,g, , "You are getting ready to go to bed after stuping for 
an important exam to be given tomorrovr,”), each of which was 
coordinated "i^ith seven different modes of response indicative 
of an internal anxiety state (e,g., "heart beats faster," "feel 
afraid," "feel tense"). Each of the seven response modes was 
presented in conjunction with a five-point scale (A-E) wherein 
the S could indicate the intensity of his anxiety reaction, 
Eesponses to the SIS were scored from 1 (low anxiety) to 5 
(high anxiety). 

Student Opinion Survey (sOS) was conposed of I 50 state- 
ments of the "transparent" and "objective" types. The student 
was required to judge whether each statement was true of him, 
and respond by marking a "yes" or "no". Responses scored as 
anxious were either "yes's" or "no's", with "yes" being the 
predominant response indicative of anxiety, 

Junior High School Attitude Survey (JHSAS) consisted 
of 22 five-point scales, each with a mid-point and tvro extremes. 
The latter were indicative of an intense anxiety experience at 
one extreme. Each scale had an appropriate stimulus consisting 
of one to three words presented over the mid-point (e.g,, 

"during test"), and an adjective at each extreme which was 
descriptive of either the anxiety reaction (e.g*, "tight") or 
its opposite (e.g, , "loose"). The anxiety end of each of the 
22 scales was randomly distributed. Responses to each item in 
the JHSAS were scored from 1 (low anxiety) to 5 (high anxiety). 



The Sentence Construction Test (SC) consisted of 15 words 
or phrases which the student was directed to use in writing 
five sentences indicative of his feelings and thoughts about 
school. The nuclei! of the sentences were constructed to yield 
responses concerning the student's feelings about the major 
anxiety inducii^ events in the school situation (e.g., "marks 
are "tests cause ,.."). Responses were scoi'ed 0, 1, or 

2 on the basis of the intensity of the anxiety experience indi- 
cated in the Ss* sentences. Total possible score was 10, 
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stage TV’TO 



In stage tiro, following the initial construction of the SAS, 
the items were administered to apiproximateiy 350 eighth graders 
during two classroom periods. Fifteen of the 31 a priori siib* 
divisions were then each subjected to a principal"components 
analysis with a varimax rotation. Suhtests were then selected 
for inclusion in a reduced version of the SAS on the basis of: 

(l) the amount of item variance accounted for by a given factor 
in the rotated factor matrix 5 and (2) icgical consistency of 
the items within the rotated factor. Itans irlthin subtests 
were eliminated on the basis of: (l) low loadings on the first 
principal con^onents; and (2) low loadings and/or a lack of 
logical relationship to the varimax factor. 

From the I5 factor analyses accomplished at stage two> 10 
factors (subtests) with associated items were selected for in- 
clusion in Form 2 of the SAS. Preliminary titles and a short 
description of each factor (subtests) are given below: 

Parental Pressure for Achievement consisted of items which 
were indicative of anxiety about school induced through parental 
behaviors (e.g. , "1 usually feel pretty relaxed when I bring 
home my report card.”). 

!Fear of Fhraluation was coiiposed of items indicative of 
anxiety or fear over report card marks, test marks, and other 
evaluative events occurring in the typical classroom. 

Fear of teacher’s Punitive Behav5..ors contained items indi- 
cative of anxiety or fear over a variety of punitive classroom 
situations associated with the teacher’s role. Items also re- 
ferred to instances of negative teacher behavior (e.g. , 
criticism, lack of praise). 

Generalized School Anxiety consisted of items indicative 
of anxiety about school, expressed in situations removed from 
school. 

Anxiety Over Personal Relations with Teacher was conposed 
of items which were phrased indirectly to obtain indications 
of anxiety as experienced by the student in conjunction with 
his personal dealings with the teacher (e.g. , ”I often feel 
that my teacher and others are going to tell me I am doing things 
the wrong way.”). 

Concern Over Ability to do School Tasks contained general 
statements indicative of the student’s tendency to react idth 
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anxiety to’ing perfoirmance on school tasks, A few statements 
were specific to school subjects. 

Bmotional Hesponsiveness was composed of items which were 
suggestive of a generalized tendency to react “fast” with emotion 
(primarily anxiety) to every titillating event. Bresiwaably a 
high score on this factor wovild indicate little emotional control 
and a lack of appropriate and flesdhle defenses in dealing with 
anxiety. 

General School Amciety consisted of general statements re- 
ferring to anxiety as experienced in the classroom or associated 
with school attendance (e.g.> ”I am usually pretty relaxed in 
school.”). 

Test Anxiety contained items referring to anxiety esqper- 
ienced before, during, or after taking school tests. 

Peer Anxiety was composed of items indicative of anxiety 
experienced as a function of interpersonal relationships %fith 
peers in the classroom and the school. 

The ten preliminary subtests (factors) and associated items 
used in Form Tiro of the SAS were represented in the and SOS 
formats. The SOS format was changed from a ”yes-no" response 
mode to “true-false”, to eliminate smiwiguities present in cer- 
tain items. The SIS format was changed to include four of the 
initial seven response modes (“heart heats faster,” “get an 
uneasy feeling,” “feel afraid,” and “feel tense"), each of 
which was associated with one of 17 differerib school situations. 
These four response modes loaded consistently as a groi;p in the 
factor analyses accomplished at stage one, whereas the remaining 
three tended to load as specific factors^ It is interesting 
to note that the three rejected response modes were all physiolo- 
gical ("mouth gets 6.ry," "stomach gets upset,” and "perspire”). 

Rejection of the JHSAS and SC formats for use in Form T^io 
was decided on the following bases. The protocols obtained 
from the administration of the SC during stage one proved 
expensive to score reliably, and made only a small contribution 
(in terms of nmber of items) to the total test battery. Also, 
responses to the SC did not contribute in terms of unique and 
inportant factors. Items from the- JHSAS did not load as highly 
and consistently on the ten factors selected for Form Two as 
did items from the SOS and SIS, possibly because the school 
situations presented in the 3HSAS were more ambiguous, consist- 
ing of only one to three words. Rejection of items and formats 
were also influenced by the necessity of reducing the SAS to 
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half its original size at the conclusion of stage one. 3hus, 
the elimination of the OHSAS and SC, plus items frcm the SIS 
and SOS at the conclusion of stage one, resulted in a test of 
the size appropriate for administration during stage two. Form 
fvro of the SAS required l68 respones, ifith 100 items presented 
in tte SOS format and 17 items v4 responses per item) presented 
in the SIS format). 



Stage Three 

Form a of the SAS was administered to approximately 250 
eighth graders during a 40-minute class period. FoUovring the 
administration, items were divided into groups A, B, , and C, 
and each group was then subjected to a principal con^onents 
analysis wdLth a varimax rotation. Analyses A and B consisted 
of SOS items divided into tvro groups each, of five a priori 
subdivisions, with 64 items included in analysis A and 5«items 
in analysis B. She five a priori- subdivisions included in 
analyses A and B were selected to obtain maximum distinction 
between subdivisions -vdthin groups. Identical items were in- 
cluded ("crossed”) -in both analyses A and B where it was 
apparent that they were logically related to more than one 
dimension. OTne separate analysis was accoirolished for SIS 
items (analysis C) because an initial analysis, combining 
items from both the SIS and SOS, indicated that differences in 
test fcumats influenced factor composition. 

The results of the separate factor analysis of items in 
the SIS (analysis. C) were disappointing in that the bulk of the 
items loaded on the first factor in the varimax matrix; that 
is, consistent differentiation of situabions in terms of factors 
was not obtained* The decision was then made to reject the 
SIS for use in the final form of the SAS. Further details of 
the results, are thus restricted to analyses A and B for items 
in the SOS format. 

Analysis A resulted in 20 small specific factors (l-lO 
items); varimax factor variances ranged from 12.09 per cent for 
factor one, to 3.69 per cent for factor 20. Analysis B resulted 
similarly in 19 small factors (1-12 items); varimax factor var- 
iances ranged from. 11* 4o per cent for the first factor to 3*54 
per cent for factor 17, the smallest factor. Application of 
the selection criteria for items and factors, outlined previously, 
resulted in the selection of 11 factors Tdth associated items 
for Analysis A. Analysis B yielded nine factors irjith associated 
items deemed usable for the final form of the test. 
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Further exaaoidnation of item content and the. intercox^relations 
of the factors in each analysis indicated that, in some esses, 
factors ¥ere hoth logically and statistically related. Wiere 
this iras apparent, the hast items for t\ro or more related 
factors (i#e. , those items which loaded best) were then combined 
into a single dimension or snhtest. Items retained fcom stage 
three for the final form of the SAS are shown in Tables 49 ©M 
51, with the var5max factor loadings from the appropriate 
analysis (i.e, A or B). Kejected items and items ■^d.th low 
loadings have been eliminated in the tables* The associated 
varimax factor score intercorrelations are presented in Tables 
50 (analysis A) and 52 (analysis B). 

The general procedure described above resixlted in the forma- 
tion of seven anxiety subtests of vaa?ying specificity and rele- 
vance to the school situation. • A brief discussion of the con- 
tent and formation of each subtest follows. Supportiiig data 
are presented in Tables 49 through 55* 

Analysis A: Factor 1 was clearly interpretable as a dimen- 
sion of test anxiety . Items with the highest loadings on this 
factor %fere combined with items selected from factors 7 and 8 
(Table 49). As contrasted with factor 1, which indicated worry, 
anxiety, and concern over the test esiperience, factors 7 ©nd 8 
were more directly concerned with interference and reactions 
to the test situation. Table 50 shovrs that scores for factor 1 
were correlated .43 ’tdth scores for factor 7 and -.35 with 
scores for factor 8. 

As shown in Table 49, items selected from fee tors 3> 5? 

9, 10 and 11 were combined into a single subtest labeled general ' 
classroom anxiet y. The great majority of the items thus com- 
bined consist of general statements reflecting amdety about 
being in class, doing well in courses, and remaining calm and 
relaxed in school or class* Factor three, which consists of 
general statements indicative of tension, inability to relax, 
restlessness, and frustration with respect to school, appears 
to be the strongest and most general of the factors included 
in this subtest. Ignoring signs, scores for the other factor 
correlated from .29 to .40 with scores for factor three. 

The peer anxiety subtest consisted of statements indirectly 
indicative of anxiety esiperienced in peer relationships. The 
present subtest consists of seven items selected from factors 
2 and 4, which correlated -.39* 
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Analysis B: Bactoy 1 labeled generalized school anxiety was 
interpret able as a dimension of anxiety about school, experienced 
in situations remote from school. Factor 8 was similarly inter- 
pretable, but apparently became a separate factor due to the 
connotation "home" included in some of the items. Only a single 
item from factor 8 was included with the items selected for 
this subtest from factor 1. The correlation between scores for 
factors 1 and 8 was .4o. 

Items for factors 3 and 9 were combined into a single index 
of parental pressure for achievement (the correlation between scores 
for factors 3 and 9 is .23T^ In contrast to the other subtests, 
items for this subtest had generally low loadings on the fiist 
general factor in the principal cou^onents analysis. It would 
appear that this factor may be appropriately thought of as 
measuring a source for anxiety about school achievement experi- 
enced hoth in the home and at school. 

As in the first stage of the development of the SAS, items 
indicative of general emotionality loaded consistently and highly 
on a single factor. The five items selected for this subtest 
are about equally divided with respect to lack of control over 
the expression of anger and anxiety. The generality of the 
characteristic measured by the items is thus limited to expres- 
sion of these t^To types of emotion. 

The final subtest, teacher anxiety j is one of the largest 
obtained in the course of the development of the SAS. Factors 
2 (fear of teacher punishment for transgressions) and 5 (anxiety 
experienced as a function of negative teacher comments) com- 
bined in this subtest were clearly interpretable. The remaining 
factors (6, 7 ) could not be easily identified in terms of a 
specific label. Correlations among scores for the four factors 
were generaXLy low, ignoring signs, rs ranged from .02 to .23. 
Although not statistically homogeneous, the items and factors 
combined in this subtest appear logically homogeneous in that 
they refer indirectly to anxiety and concern experienced as a 
function of the teacher-pupil relationship. Future research 
may indicate the desirability of forming specific anxiety 
subtests related to anxiety experienced in the teacher-pupil 
relationship. 
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Table 52 



Xntes^ correlations of Varimas Factor Scores 
for Mne Factors in Analysis B 

(W = 230) 



1 2 J 

1 — 



2 


.12 






3 


,22 


-.15 




4 


.21 


-•20 


,17 


5 


.43 


.13 


.13 


6 


.15 


.23 


.22 


7 


.33 


-.02 


.14 


8 


.4o 


.04 


.11 


9 


.04 


.05 


.23 



Factors 

4 ^ 6 J 



19 








24 


.05 


wmmm 




20 


•26 


.19 


•• 


19 


.35 


.14 


.31 


00 


-.03 


.00 


.04 



Factor 

Vari- 

ances 

8 2 ja_ 

ll*4o 
8.17 
6.93 
7.47 
5.71 
4.90 
4.6l 
• 4o68 

.03 — 4.05 



Total 



55.92 



Construct Validity of the SAS 

The inclusion of a large number of variables in the esperimental 
year of the research made it possible to accomplish a limited 
evaluation of the construct validity of the SAS. Of necessity, 
the data for this evaluation consisted primarily of correlations 
of the anxiety subscores \rith academic test criteria and with the 
other measures of personality constructed for use in the research. 
Conc\arrent with the administration of these scales, ratings of 
student anxiety were obtained from the teachers who participated 
in the experimental year of the research. With certain qualifica- 
tion, it was expected that the anxiety subtests would correlate 
significantly with academic test criteria and certain personality 
variables as indicated below; 

1. negatively with achievement and inteHigeiice (Sarason 
et al* ( 54 )). 

2 . Positively with sex (Sarason et al., (54)). 



1 

Sex was scored 1 for boys and 2 for girls. The expectation 
was that girls would obtain higher anxiety scores. 





! 



o 

ERIC 



E-16 






3. Negatively with the tendency to lie or he defensive 
(Hill (32). 1 

4. Negatively with creativity (Euebush (52)), 

5. Negatively with exhibitionism (Jones (33)). 

A positive correlation was expected bettreen anxiety and 
compulsivity (Grimes and Allinsmith (24)). Ho^rever, specific 
predictions were not made for each of the compulsivity sub- 
scales. 

Table 53 shows the intercorrelations among the anxiety 
scores. Conceptual independence of the subtests is supported 
by the generally less than moderate correlations among the 
anxiety subtest scores. The one exception to this is the 
moderately high correlations between test anxiety and general- 
ized school anxiety. This may be attributable in part to the 
fact that these subscales have two items in coimnon. 



Table 53 

Intercorrelations of Anxiety Scores 
(N = 1000)X 



Test 


1 


2 


3 


4 


5 


6 


7 8 


1. General Emotionality 

2. Generalized School 


— 














Anxiety 


.24 


mm 












3. General Classroom 
















Anxiety 


.38 


.48 


mmm 










4. Peer Anxiety 

5. Parental Pressxire 


.29 


.32 


.41 


— — 








Achievement 


, o 4 


.20 


.21 


.04 


mm mm 






6. Teacher Amdety 


.17 


.40 


.32 


.27 


.13 






7 . Test Anxiety 


.24 


.68 


.50 


.27 


.23 


.4 o 




8. Total Anxiety Score 


.50 


.72 


.81 


.56 


.40 


•6 l 


.78 — 



^Combined programed and experimental Ss. 



A short lie or defensive scale (eight items) was included in 
the research. 
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Table 5^ presents tbe correlations of the anxiety scores 
with four measures of achievement, separately for programed and 
conventional Ss. In general, these data show that those sub- 
tests which purpor-fcedly measure anxiety associated directly or 
indirectly with the school situation (Generalized School Anxiety, 
General Classroom Anxiety, Parental Pressure for Achievement, and 
Test Anxiety) were correlated significantly and negative3.y id.th 
recall, transfer, and total criterion. The one exception on 
this is teacher anxiety, which was generally uncorrelated with 
achievement in either condition. The general emotionality and 
peer anxiety subscores, which are not specific to the academic 
achievement situation, were generally imcorrelated v?ith the 
achievement criteria for students in both conditions c 



Table 54 

Correlations of Anxiety Scores \d.th Pour Achievement Scores 
for Ss in the Programed and Conventional Conditions^ 



Trans- Hj^otheses 



Conventional Condition 


Recall 


fer 


Making 


Total 


General Emotionality 


-.04 


-.02 


-.04 


-.04 


Generalized School Anxiety 


-,l4*5{' 


-.17'«-* 


-.01 


-.19*-^ 


General Classroom Anxiety 






-.07 


-.23*“* 


Peer Amdety 
Parental Pressure for 


-.03 


-.05 


-.01 


-.04 


Achievement 


-.16^5^ 


-.IGH* 


-.11*^^ 


-.17 


Teacher Anxiety 


-.06 


-.09-35- ■ 


-.03 


-.08 


Test Anxiety 


-. 13 *^ 


-.18^' 


-.09* 


-.18** 


Total Anxiety 


«.19*-» 


-.I9^w^ 


-.10* 


-.22** 


Prograraed Condition 


General Emotionality 


-.06 


-.09^* 


-.08 


-.3.0* 


Generalized School Anxiety 




-.16^^ 


-.05 




General Classroom Anxiety 


-,16» 




-.08 


-.X8»5f 


Peer Anxiety 
Parental I^essure for 


CO 

0 

• 

1 


-.07 


-.01 


-.08 


Achievement 


-.15*^* 


-.105«- 


-.09* 




Teacher Anxiety 


-.07 


-• 10-:t 


-.02 


-.08 


Test Anxiety 


-.15‘5«“» 


-.20^^-» 


-.04 


-.l&K-X- 


Total Anxiety 




-.19-J«^ 


“.o8 


-,S3:^ 



^ =5 500 in each condition, 
p < .05 (one-tall), 
p < .01 (one-tail). 
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Table 55 presents correlations of the anxiety scores id.th 
sex, teachers* ai:nciety rankings, mental age, the lie scale, the 
various scores for creativity and compulsivity and the exhibitionism 
scale. It may be seen that these dataa^e generally consistent 
\'jith the esspectations outlined above. Girls showed a slight 
tendency to report more anxiety as evidenced by the significant 
positive correlations of sex with five of the eight anxiety 
scores. The anxiety subscales correlated consistently in the 
negative direction with mental age; with the generalized school 
anxiety, general classroom anxiety, parental pressure for achieve- 
ment, test anxiety, and total anxiety correlations attaining 
significance. With the exception of parental pressure for achieve- 
ment, each of the anxiety subscales correlated significantly with 
several of the compulsivity subseales. Consistencies in the 
direction of the correlations of general emotionality, generalized 
school anxiety, general classroom amdety, test anxiety and total 
anxiety with the coirpulsivity subscores indicate that the high 
anxious student tended to be lower on meticulous ness and drive to 
finish a but higher o n intolerance of indefiniteness > cautiousness , 
uncomfortableness in social relations , an d paralyzed iriitiative . 

As a tentative generalization, it appears that the high anxious 
student tended to score hi^er on the subscales measin’ing the 
unconstructive aspects of conopulsivity and lower on the construc- 
tive subscales. This pattern seems to be. in accord with clinical 
characterizations (Sarason et al. (5^)) which suggest that, under 
stress, the anxious child tends to be rigid, constricted, and 
ineffective in his defenses against anxiety. 

Further consistencies with the expectations outlined above 
may be noted in the case of the significant negative correlations 
of general emotionality, general classroom anxiety, peer anxiety, 
and total anxiety with the lie scale, and generalized school 
anxiety, peer anxiety, teacher anxiety, . and total, anxiety vlth 
exhibitionism. Failure to confirm expectations may be noted in 
the following instances: 

1) The anxiety subscores did not correlate significantly 
with any of the creativity scores. 

2 ) Teacher anxiety scores were generally uncorrelated with 
academic test criteria, and in constrast to the other 
anxiety suhscores, correlated positively and signifi- 
cantly trith both the constructive and unconstructive 
subscores for cou^iilsivity. 

3) The anxiety subscores failed to correlate significantly 
with teachers* ratings of student anxiety. 



Table 55 

Correlations of Anxiety Scores 
■vrith Selected Independent Variables 
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APPEIJDXX: F 

DEVEL0H4FIKP OF THE IHSTRITCTIOML m«?IALS FOR THE 
EROGRAMSD AND COHVEETIOML TSACHIHG SITUATIONS 



This a]goc)endix is divided into two major sections, the first 
of which presents a swfffliary of the developoaent, format, contents, 
and ohjeetives of the programed lessons. The second section 
presents similar infomation concerning the conventional lesson 
plans and materials. This information is intended to provide 
the reader “^d-th details of the conventional and programed learn- 
ing conditions not provided in the description of the experimental 
procedures presented in Section 2 of the report. An example of 
a lesson used in each of the instructional conditions is provided 
at the end of this appendix. 



Development of the Improving Reading Vocahularjr Program 



The original version of the Improving Reading Vocabulary (IRV) 
program used in the research was developed hy Professor Gloch 
and Fred Shepman of Cornell. Subsequently, the program was 
used in a doctoral study by Walthew (69)* For use in the pre- 
sent study, the program was further refined in two stages during 
the pilot year of the research. The first stage involved validat- 
ing and revising the prograra on the basis of a trial VTith six 
eighth graders. In the second stage, the program was field 
tested on a large saj](ple of eighth graders and then further 
revised. 

The final version of the program used in the present study 
consisted of ten lessons, each requiring roughly 30 to kO minutes 
for ccM-pletion. The program was Witten in a style called 
conversational chaining > and required the student to construct 
one or more responses at intervals throughout each lesson. 
Individual lessons in the program consist of about 30 pages of 
materia3- printed on five- by eight-inch p^er. Lessons were 
presented in a cardboard holder with a sliding answer panel used 
for exposing the correct response. 

In each lesson, the student is first introduced to one or 
more word elements. Within the eontexb of interesting material, 
the student is led to respond with the appropriate meanings of 
the word eluents and one or more words which contain the word 
element. reverse process is also used. The conclusion of 
each lesson includes a review of the words and word elements 
taught in the lesson. 



Sable 5^ shows the range and median number of words per 
frame (number of words between responses) for the ten lessons 
of the IKV program, Shese data indicate that individual frames 
tended to be quite lengthy. This is due to the fact that the 
lessons contained a considerable amount of story material designed 
to maintain student interest. The total number of frames was 
roughly equivalent across lessons with the exception of lessons 
one and three. Lesson One was devoted largely to introducing the 
student to the method of learning involved in programed instruc- 
tion and to introducing the student to the objectives of the 
IRV program. Lesson three contained more story material and 
required fewer responses than the remaining lessons. 
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Table % 

Range and Median Number of. Words Per Frame 
in the Ten Lessons of the IE\r Program 



Lesson 


Number Frames 


Words 

RangeO- 


Per Frame 

Median 


1 


29 


7— 94 


35 


2 


80 


1—112 


16 


3 


42 


5—130 


27 


4 


69 


3— 75 


21 


5 


66 


3—109 


19 


6 


79 


1— 97 


23 


7 


71 


1— 97 


18 


8 


79 


1— 72 


17 


9 


75 


2— 79 


19 


10 


84 


1—— 85 


14 



"in some lessons the first word or one of the first few 
words in the frame is a response and is followed by an addi- 
tional response. This accounts for the instances of relatively 
few words (one to five) at the lov^er end of the range of words 
per frame. 
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0bject5.ves of the IRV Program 

The general objective of the IKV program was to develop 
better comprehension skills in reading by increasing the 
vocabulary of the pupil. At a second level of generality, the 
'W program had the following objectives (”Upon completion of 
the program, the student should . • .*'): 
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(a) • » • know the presc3:*ibed definitions of 2h word 

elements (affixes and roots) 

(h) . . • know the prescribed definitions of 115 words, 

each of which contained a word element taught in the 
program 

(c) * • • demonstrate ability to use a sample procedure 
for breaking a word into its elements 

(d) . . • be capable of identif^ring clues pertinent to the 
meaning of an unlma\m word element when the definition 
of the remaining word part (element) is kno^in 

(e) ♦ . • be able to generate or select an hypothesis 
defining the meaning of the unknown word element on 
the basis of context clues and knowledge of the known 
word element 

(f) . . • demonstrate evidence of the ability to organize 
the results of this process (c, d, and e above) into 
a logical written imit for the ans^Ter sheet* 

She above list indicates that the program (and conventional 
teaching condition) had as its objectives the teaching of mean- 
ings of word parts and words containing the word parts. In 
addition to this, a somewhat higher level skill developed throu^ 
the instruction involved ascertaining from the context of 
•viritten material the total meaning of a word containing one of 
the taught word elements*' The objectives also included some more 
complex elaborations on this last theme. 1 Tables 57 and 58 
below, contain, respectively, a list of the 2k word elements and 
the 115 words taught in the IRV program and in the conventional 
teaching condition* 



Procedures Used in the Development of the 1R7 ITogram 

A revised version of the IRV program developed by Clock 
and Shepman was tried out with six ei^th graders, three average 
and three above average in IQ* These students read through and 



1 

See, for example, item types 11, 12, 15 and 20 given in 
Table 65 in Appendix G which presents a description of the 
development of the criterion test. 
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0?able 57 

List of the UVenty-Pour Word Elements Tan^t in the IRV !Rrogr® 
and in the Conventional Teaching Condition 



Lesson 


Word Element 


Meaning 


1 . 




two 


2 . 




life, living things 




Neuro- 


nerve 




Pneumo- 


lung 


3 . 


• • • • Anthropo- 


man 


5 . 


.... Biblio- 


book 




Phil- 


love 


5 . 


.... Auto— 


self 


6 . 


• • » » Mono- 


one, single 




Uni- 


one, single 


7 * 




center 




Penta- 


five 


8 . 


Photo- 


light 




very small 




Pan- 


all 




Pseudo- 


false or pretended 




Tele- 


distant 


9 . 




same 




Hetero- (heter-) 


other or different 




Hydro- 


water 




Phono- 


voice, sound 


10 . 




much, many 




Proto- 


first 




Iso- 


equal 



responded to each of the lessons and then made detailed comments 
in subsequent discussion periods concerning level of difficulty, 
clarity, and interest level of the frames and lessons in the 
program. These qualitative responses were recorded, as were the 
number and percentage of errors per frame and lesson made by the 
six students. On the basis of these qualitative and quantita- 
tive data, the program was extensively revised and reprinted for 
use in a field trial.^ It should be noted that the prograa had 
previously been refined in field trials under the direction of 
Olock and Shepman, 



■4che investigators are indebted to Mcs. EUie Macklin who 
contributed substantially to this stage of program revision. 



Table 58 

VfoTdB TaiAght in the IRV Eeogram 
and in the Conventional Teaching Condition 



anthropocentric 

anthropography 

anthropoid 

anthropologist 

anthropology 

anthropometry 

anthropomorphic 

anthropophagy 

autobiography 

autocracy 

autocrat 

autocratic 

autograph 

autohypnosis 

automat 

automatic 

automation 

automaton 

automobile 

autonomous 

autonomy 

autopsy 

bibliographer 

bibliography 

bibliophile 

bibliopole 

biochemistry 

biology 

biophysics 

biopsy 

cacophony 

centrifugal 

centrifuge 

centripetal 

centrist 

concentric 

dehydrated 

euphony 

heterogeneous 



hoBiochromatic 

homogeneous 

hydraulic 

hydrocephalic 

hydroelectric 

hydrophobia 

hydroplane 

isocracy 

isosceles 

isotherms 

microbes 

microbiology 

microfilm 

microorganisms 

microscope 

monarch 

monarchy 

monochromatic 

monocle 

monologue 

monomania 

monopoly 

monotheism 

monotone 

monotonous 

monotony 

neuralgia 

neurectomy 

neuritis 

neurologist 

neurology 

ne\ 3 Tosurgeon 

panacea 

pandemonim 

panorama 

pantheon 

pantomime 

pentagon 

pentameter 

pentathlon 

pentogram 



philanthropic 

philatelic 

philharmonic 

philodendron 

philosopher 

philosophical 

philosophy 

phonics 

photo- s ensitive 

photo- synthesis 

photo-tropic 

pneumococcus 

pneumonectomy 

pneumonia 

polyandry 

polog^i^ 

polyglot 

polygon 

polygyny 

polysyllabic 

protoplasm 

prototype 

protozoa 

pseudonym 

syinphony 

telemeter 

telepathy 

telescope 

unicameral 

uniform 

union 

unilateral 

unique 

universal 

“universe 



A prograra holder “with a sliding ansifer panel \raB designed 
and manufactured for use in the field trial of the IR\T prograjn. 
Koughly 3j000 ei^th graders in ten different schools were admin- 
istered the program T-rith the new holder, xoimeographed ans^fered 
sheets for recording responses, and one form of the criterion 
test given at the conclusion of the ten lessons* She procedures 
for administration of the program were the same as those des- 
cribed in the text (see Section 2). . 

A random saurple of 100 sets of ansvrer sheets was dram 
from the population of 3,000 sets. The average number of errors 
per 100 students wa,s calculated for each frame and lesson. The 
average per cent of errors per lesson is given in Table 59* 

These data show that the average per cent of incorrect responses 
per lesson ranged from 3 per cent to 13 per cent. The average 
per cent of errors per lesson was below 10 per cent for nine 
of the lessons, whereas Lesson Three exceeded this generally- 
recognized criterion by on3y 3 per cent. Figures for the per 
cent of students who made errors on each of the individual 
frames in the ten lessons indicated that in no case did the per 
cent error on individual frames exceed 15 * 



Table 59 



Average Per Cent of Errors Per Lesson 
for the IRV Program 




Lesson 


Per Cent Error 


UuiELber 


Per Student 


1 


5 


2 


6 


3 


13 


4 


4 


5 


5 


6 


6 


7 


4 


8 


3 


9 


3 


10 


4 



^ased on a random selection of 100 
students who concpleted the program during 
the pilot year of the research. The total 
pilot sample exceeded 3,000. 
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The opinions of the participating teachers with respect 
to the reactions of their students to the lOKV program were 
solicited and used as an additional source of evaluation. 

In general^ teacher reaction to the program was very favorable. 
Students regarded the stories or contescb of the program as 
interesting and the learning of the words, word elements, and 
procedures for aneulyzing words as challenging and worthwhile. 
Analysis of criterion test performance indicated that the 
program accomplished the objectives. That is, students could 
generally recall the meanings of the word elements and words 
tau^t in the program and could apply the method of word analysis 
taught in the program. On the basis of these data and the quanti« 
tative data on error rate, it was decided that the program could 
be used without change during the experioaental ye^ of the research. 
The program holder also proved adequate for the purposes of the 
study. 



The Conventional Teach3.ng Condition 



The teacher-student interaction, which derived in large 
part from a lesson guide and s\:pplementary materials provided 
to each of the conventional teachers, constituted the conven- 
tional teaching situation. Roughly two weeks before beginning 
the study, teachers in the conventional condition were provided 
with a lesson guide which detailed the important experi- 

mental contingencies of the conventional' teaching condition, 
presented the contents and objectives of the lessons, and out- 
lined methods suggested for teaching. The lesson guide, 
together with the supplementary materials, were prepared by 
project staff with the intent of accomplishing the s^e objec- 
tives as those indicated for the programed instructional condi- 
tion. These materials and the procedures recommended for using 
them are despribed below. A. complete lesson taken from the 
lesson guide is included at the end of this appendix. 



Organization of the Lessons 

Table 60 presents an overall, viert-r of the word elements and 
methods of teaching the contents of each lesson. The second 
colunm from the left lists the word elements for a given lesson; 
the middle column shows the lesson parts or struetijral, elements 
commoii to each lesson; and the last colum presents the geneml 
method or technique used in teaching *ihe content of each lesson. 
5his last column illustrates the variety of techniques selected 



Table 60 

Stx-ucture of the Ten IRV lessons 





Lesson 


Word Elements 


Repetitive Lesson Parts 


Teaching Method 


1 


Bx- 


Introduction 


Discussion 






Sumaary 


Word Game 


2 


Bio- 


Introduction 


Discussion 




Wevro- 


SuoQmary 






Bnewflo 


Test 




3 


Anthrop- 


Review 


Taped Interview 






Introduction 


Discussion 






Summary 

Test 


Written Practice 


4 


Biblxo- 


Review 


Dictionary 




Hiil- 


Introduction 


Practice 






Summary 

Test 


Discussion 


5 


Auto- 


Review ' 


narrative 






Introduction 


Discussion 






Sujamary 

Test 


Written Practice 


6 


Mono- 


Review 


Discussion 




Urd- 


Introduction 


Written Practice 






Summary 

Test 


• 


7 


Centri- 


Review 


Nai^rative 




Penta- 


Introduction 


Dictionary 




Hioto- 


Summary 


Exercise 






Test 


Discussion 


8 


Micro- 


Review 


Discussion 




Pan- 


Introduction 


Slide Exercise 




Pseudo- 


Sumraary 






Tele- 


Test 




9 


Homo- 


Review 


narrative 




Hetero- 


Introduction 


Discussion 




Bydeo- 


Sumaary 






Phono 


Test 




10 


Poly- 


Review 


narrative 




Proto « 


Introduction 


Discussion 




Iso- 


SujMiary 

Test 


Review of Test 
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to accoir^lish the objectives of the lessons. Fo2* ex^le, 
lesson HI en^loyed a tape recording of a 15-minute interviesr 
VTith a “famous anthropologist” (a staff member -who agreed to 
the pose), ffiiree lessons contained original stories \7ritten 
especially for the unit. Lesson VII approached the teaching 
of 'vrords and word elements through a series of slides. The • 
slide part of this lesson was a guessing game in which the 
student attempted to determine word and word-element meanings 
represented in the illustrations given in the slides. 

Each of the ten lessons was divided into parts given in 
.order under the following titles: objectives > review a intro- 
duction a lesson body a practice » summary of review a and test . 

The objectives comprised a list of the word parts and 
% 7 ords to be taught in the lesson. 

The review was designed as a short corrective session of 
the errors made in the imediately preceding lesson. Based on 
a tabulation of the frequency of errors made from a test given 
at the conclusion of the previous day's lesson, the teacher 
designed a three- to five-minute review to correct any dis- 
crepancies from accomplishment of the behavioral objectives of 
the lesson. A chart, Frequency Tabulation of Errors was included 
at the end of Lessons II-IX for the purpose of ascertaining 
the most frequent errors of response. The review section of 
the lesson was optional depending upon the element of time, and 
the extensiveness of the response errors of students indicated 
by the test. 

The introduction was included in each lesson and was de- 
signed to create a set for the student. It was written to 
increase interest-derived motivation and to indicate to the 
student the learning objectives of the lesson. 

The lesson body was the most important part of the lesson. 
An example of the format of the lesson body is presented and 
discussed below: 



Lesson Body 



Class Response 

Pneumonia means a 
disease or infection of 
the lungs. 

2. The word element piiaumo 2. 
means lungs. 
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Teacher Method 

1. Write on the board and 
have the class define. 



X-Jhich part of the word 
pneumonia is a scientific 
word for lungs? 



Hote fhat the response %fhich the student was expected to 
learn was given on the left, while the method (cues, key questions 
etc.) for eliciting the response was presented on the right. 

In general, the teaching procedure was to first elicit the 
response to a word element in the contexrt of a word "vd-th tihich 
the student was already familiar. \Jhen the appropriate response 
to the word element was thus clarified,, it was then used in the 
context of an unknovm word. In this w^, the specific ohjec- 
tives of the lesson (responses to specific words or word 
elements) were gradually approached. 

teaching method column in the lesson hody was designed 
to aid the teacher in eliciting appropriate responses at each 
stage of the discussion through many ex^ples of questions, 
pertinent facts, and other clues, all of which indirectly 
approached the meanings of the word elements, word endings, mid 
combination words. She approach may be termed “Socratic," 
since the teacher’s role was not to give ajiswers, but rather to 
structure the situation so that the correct response could he 
elicited from the student himself. 

She left-hand column, class responses , listed the student 
responses (definitions or worlds and word elements) which were 
expected to be elicited in the discussion. These definitions 
more exactly ^ecified the objectives listed previously in this 
appendix. These definitions may he thought of as the behaviors 
(responses) the student was expected to exhibit at the conclu- 
sion of the lesson. Accortplishment of these objectives was 
facilitated by requesting the teacher to use the approach given 
below in defining all words and word elements as they emerged 
from the discussion: 

(1) VJrite each new word or word element on the board 
as it is introduced; 

( 2 ) Say each new word element or word as it is intro- 
duced and have the class repeat the proramciation; 

(3) As the meaning of the new word or word element becomes 
clear in the discussion, write its definition on the 
board. Use the fo3J.o\Ting diagram to save space; 

(two) bi/cephalous (headed) 

( 4 ) VJhenever possible, have someone in the class use the 
new word or word element in a new context. 



section of the lesson provided the student 
\7ith mimeographed exercises in using the ’i^ords and word eleiitents 
taught in the lesson, 

The summary (or review) function of the lesson was largely 
accomplished through the written exercises and other activities 
which occurred "before the test. In some lessons, prepared 
summaries were provided for the teacher hut were designated 
as optional. 

The test part of the lesson was a short objective test to 
be given after the summary function was completed. Tests were 
to be graded during the period or graded and returned the follow- 
ing day. Both the test and the Frequency Tabulatioa of Errors 
chart were to be used in designing the review for the folloi-Tlng 
day, if it was thought necessary. 



Materials and Equipment 

In addition to the lesson guide, each teacher involved in 
the conventional teaching cd ndition was provided with sufficient 
mimeographed copies of all practice sheets, tests, stories, and 
the IW Dictionary , A set of ten slides and a 15-minute tape 
recording were also provided with the lesson guide. The IW 
Dictionary was a seven-page mimeographed dictionary which pre- 
sented brief meanings and phonetic pronunciations of all words 
and word parts used in the lessons. It was used as a centra3. 
part of ttro of the ten lessons and also served as a reference 
for the student when he was working on the practice exercises 
in other lessons. 



Variations in Teaching Method 

Directions given to the conventional teachers both at 
meetings and in the lesson guide es^hasized that the specif3.e 
responses (definitions) to the word parts, words, and practice 
in finding and intexpreting context clues given in the lesson 
body were the major elements of the lesson. It was also 
emphasized that the specific words and other elements of a par- 
ticular lesson should be taught in that lesson and on the day 
indicated. Planning on the basis of the lesson plans and the 
contingencies of the teaching situation was to be sufficiently 
precise so that material to be learned in a given lesson was 
not carried over into the next day*s lesson, except as a funeticn 
of review. The teacher, however, was free to deviate from the 
teaching methods and approaches given in the lesson plans even 
encouraged to do so, important point emphasized in teacher 
meetings and in the lesson guide was that teaching of content in 
the conventional condition parallel that given in the programed 
condition, ~ - 
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IR? RROGHAI® lESSOlT SIX: 

She Word Elements "Mono*" and "Uni-® 



You probably come across the word 
monopoly (ma*na*-poe-lee) in your Social 
Studies or Citisenship Education courses,. 

You i?ill remember that it means "one person 
or company having the sole right to sell a 
particular product," Since the word end- 
iJ^ "-poly" means "sell," one could guess 
that the word element " mono-" means 1 , 

In oui" country it is illegal for only 2 

person or ccmpany to sell a product because 1, 

we believe there should be competition 

between sellers. We thinl? it is unfair to 2, 

the buyers for a person to have a 3 

on a product because this allows the seller 3* 

to charge as high a price as he wants. 



2 , 

Monocle (ma* -na-cull) is a word *v7ith 
which you’re probably familiar. If you 
know it has to do with eyeglasses, then 
your Imowledge of the word element "mono" 4, 

should help you figure out that a monocle 
must be a glass which is used for only 5* 

4 eye. How many English moves have 

you seen in which a man was wearing a 6, 

5 over 6 of his eyes? There is 

a famous ad for men’s shirts in .which the . .7* 

model wears a 7 > 



3. 

Another familiar word is monarchy 
(ma’ -nar-kee) • In this . case , because 
"mono-" cordes before a vowel in the word, 
the letter 8 is dropped to aid 
pronunciat5.on, A monarchy is a type of 
government in which all the power is held 



by only 9 person. The person who rules 8, 
over a 10 is called a king, or monarch 
(ma’-na^yn.s you •i^ill remember, an 9* 

auto-cracy is also a goverrmient in which 
aH the power is in the hands of one person, 10, 
Actually a king or 11 is a type of 
autocrat who iisherits his position from H, 

his family. 
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one, single 
^ ^ 
one 

• • • 

monopoly 



one, a single 



monocle 



one 

• • • 

monocle 



o 

• • • 

one 

• • • 

monarchy 



monarch 



h 



ffiiere ©a*e two tj?pss of monarchies In 
Gvx modern Tforld, Xn Saudi Arabia, the 
monarch has absolute power, so he is kno’&m 
as an absolute 1$ In Denmark, on the 12, 
other hand, the Congress has sorae control 
over the country, so the government is • 13. 

called a limited 13 # 



5. 

Some words which refer to "one or a 
single" thing do not use the word element 
" mono- ". Instead, they begin with the word 
element "tmi- ." ihihls of such words as 
uniform, universe, and unieycle (you*-ni- 
sy-cu3.l5, for esrample. They might equally 
well be written "monoform," "monoverse" and 
"monocycle," and mean the same thing. VIhy 
should the English language have two word 
elements which mean exactly the same thing? 

There is no logical reason. It is sam^ly 
due to the fact that through the years some 
words have come to be iwitten id.th " mono- " l4. 
and some with " uni- a" meaning l4 



6 . 



One of the most common uses of the 
elment "uJii-" is in the word union . 

For example, the United States is scmetames 

called the Union s and of course you know a 

lot about labor unions . In the case of 

the United States, the word union refers 

to the fact that aH 50 states have been 15* 

^Joined together or united into 15 

government. Uhen the workers of a com- 16. 

pany unite so that they can bargain \7±’'ch 

the company as 16 group, we say they 17 . 

have formed a labor 17 • 
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monarch 



monarch 



one, single 



one, a single 



one, a single 



union 



7 



A word which has been much in the news 
in recent years in unilateral (you*-no-lat* 
er*al), Maiiy people have proposed that, 
whether or not Russia stops testing atom5.c 
bombs, the United States should do so, as 
a gesture of our love of peace. Since 
"“lateral” means "side, or sided," you can 
tell that unilateral refers to ai^ action 
t alien by ’ iB ‘ ' side and not the other. 

If the U,S, had withdrai-m its warships 
from the sea around Cuba in 1962, but 
Russia had not i^ithdrawn her troops and 
missiles, this would have been a 19 
action, because it would have been 20 “ 
sided, Ihe German invasions of Belgium 
during World Wars I and II were also exati^ples 
of 21 actions. 



18, one 



19, unilateral 



20, one 



21, unilateral 



8 . 



Another word which has to do \ 7 ith 
government is u.Mcameral (you-ni-cam’-er-al). 

Since "“ Cameral ** means "chamber or house," 
a unicameral legislature would have only 

22 house. If the United States Con- 22, one 

gress had only one house we could say it 

23 , Most of the states in the 23, unicameral 

United States have two houses in their 

legislatures, just like the U,S, Congress, 

Nebraska, however, has only one house, so 

its legislature is a 24 legislature, 24, xinicameral 



9. 

Now that we’ve seen some of the uses of the word elements 
" mono- a" and " uni- ” let’s try what you’ve learned on a passage 
of m^iting, Ihe follo^fing passage describes one of the mbst 
famous of Merican novels, Herman Melville’s MOBy DICK. Write 
your definition of the underlined words on the answer sheet, and 
then check yourself by looking under the sliding cover. 
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10 . 



¥6 first meet Captain Ahat and his ship, the Peqixod, 
they are anst settii^ sail from Hantucket. !0ae Pequod is a 
sturdy whaling vessel vdth a crew dravm from the four corners 
of the earth. On her dedcs, Negores, Indians, and South Sea 
Islanders rob shoulders with farm hoys from Uew Hampshire. All 
are dravm to the sea, hoping for the riches and adventure of 
whaling. 



11 . 

"Captain Ahah remains aloof from his 
crew, a mysterious figure \iith a wooden leg, 
and a strange glint in his eyes. He is 

unique (you-neek*) of his kind, for unlike 25. the only one, 
25 other whaling captains, he does not the sole one. 

seek the riches of a full hold of inhale oil. 

Ahah’s voyage is dominated hy a desire for 
vengeance, for he seeks to find the great 
white whale, called Moby Dick, who on an 
earlier voyage wounded him and caused the 
removal of his leg. 



12 . 



"Ahah is the ship’s autocrat, the 
'“'.onarch of the Pequod. It is the tradi- 
tion of the sea that the ship’s captain he 
the highest authority for his men. No 
matter where the ship might sail, the 
captain’s rule is ttniversal . Because of 
this, the crew is ^ "doomed to help 
Captain iVhah fulfill his single insane 
desire to find and kill Mohy Dick. For 
the time being, however j Ahah keeps his 
monomania (ma-no-may’-nee-a) a secret from 
27 the crew, and the voyage pro- 
gresses normally. 



26. existing 
everywhere, 
in all places 



27. iaadness, in- 
sanity, crazi- 
ness about one 
thing; think 
only of one 
thing 
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ERIC 



13 



“After a time, the long, boring days 
at sea. begin to tell on the crew. They 
begin to be irritated by the monotony of 
the voyage. The normal noises 28 
©n board the ship seem to fuse into one 
familiar sonnd. The crew waits expectantly 
for the monotone to be broken by the 
breathless 29 cry from up hi^ on the 
mast, *Thar she blows! •“ 



28, repetition 
of the same 
routine or 
tasks, a boring 
routine 

29 * S' single, tin- 
changing sound 
or tone 



l4. 



"At last, the day arrives. A school 
of whales is sighted, chased and killed. 

The crew works late into the night, reap- 
ing the riches of the sea, as whale after 
whale is brought alongside the Pequod, cut 
open, and relieved of its rich store of 
oil. After a number of such catches, the 
hold is filled and the crew is ready to 
head for home. But Ahab, obsessed -vTlth the 
passion of his quest, gives tte order to 
sail on. The Pequod criss-crosses the 
oceans in search of his enemy, the great 
white whale. 



15. 

“Finally Ahab assembles the crew and 
delivers a long speech telling them (and 
us, the readers) 'fhy he so badl^?* wants to 
kill Moby Dick. In his great monologue 
(ma-no-log) he reasons aloud and 30 
reveals his motives. For Mm, Moby Dick’s 
color, white, is a symbol. He thinks this 
monochromatic (ma-no-crow-mat'-ic) brute 
31 is colored white merely as a 

disguise to fool people into thinking he 
is harmless, even feiendly. Ahab believes 
that Moby Dick is really the symbol of all 
the evil that exists in the whole imiverse . 
He is convinced that he must be the 32 
one to kill the whale, but he needs the 
help of the crew. He wants them all to 
thdnlc as he does, and tries to persuade 
them to have a uniform p\jrpose in this 
mission. 33 



30. speech or 
talk given by 
only one person 

31. of a sing3.e 
color 

32. ever?/- single 
thing that 
exists; all 
things con- 
sidered as one 
whole 

33. having one 
form or shape; 
aH the same 
single thing 
or idea 
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l6« 

"iUiab ’believes that there are really 
t^-^o Gods, one which is all good, and one 
which is all evil. As you can see, this 
contradicts the Christian idea of mono- 
theism (ma*-no-thee-is-um.). Aha'b 
thinks that, ^v^t as a saintly person or 
a heautiful religious statue might repre- 
sent a good God, Mo'by hick is the 
earthly sym'bol of an evil God. Therefore, 
Aha'b and his crew must try to destroy the 
whale. 15hen he has finished speaking, he 
has so moved the crew that his thirst 
for vengeance has hecome theirs as weH. 



34. one god (or 
even better) 
the ’belief 
that there 
is only one 
god 



17. 

"ifow aU are eager for the meeting 
•vrith the great white whale. The. attempt 
to kin Moby hick turns into a horrible 
battle. Captain Ahab, who has insisted 
on throvring the death-dealing harpoon, 
becomes tangled in the rope attached to 
it, and is dragged to the watery depths 
of his enemy. Wien all is over, only one 
man lives to tell the tale, hoes Moby 
hick represent absolute evil, or is he 
merely an unusually strong and clever 
whale? If you read the book, perhaps you 
will be able to decide, for the author 
leaves the decision completely up to you.” 



18 . 



The words you encountered in the pre- 
ceding passage irere unique > universal a 
monomania , monotony , monotone , monologue , 
monochromatic , universe , uniform , and 
monotheism . Were you able to guess the 
meaning of most of them by know5.ng the 
the word elements and looking carefully 
at the context? To be sure you understand 
them, let’s revi.ew them. 
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If yov. had a singing voice unlsJsie 
anyone else*s, conld call your voice 
imiQue (you-neek*). If you®re a girl, 
and you bou^t a Paris original for your 
singing debut, that dress would also 

3^ * because you could be sure no 35* 

one had a dress exactly like it. On the 
other hand, if every girl in the room vrere 
wearing a dress the same as yours, .then 
these dresses would be uniform. 



20 . 



You should remember frcsm the passage 
you read that the word meaning ’’all being 
alike or the same” is 36 . We use this 36. 

word in a special way when we talk about 
the clothes or members of the armed forces. 

For example, because all soldiers wear 
one kind of clothes, we say that they are 
wearing a 37 . Since no soldier has 37* 

a different-looking uniform from any other 
soldier, his clothes are certainly not 
38 ! 



21 . 



Knoi-ring that ’’ mono -” means 39 a 39* 

you can easily determine what the word 
monotone (ma*-na-tone) means. Anyone who 
spealis in a monotone uses only a single 

40 of voice. Let’s hope that none 40. 

of your acquaintances speal?:s in a 4l ^ 
but if they do, you know how hard it is to 4l. 
listen to them very long. I once attended 
a lecture at which the speaker not only 
spoke in a monotone s but his sub;ject itself 
was boring I It was a pretty monotonous 
(ma* -na-ton-us ) lecture • 



unique 



uniform 



uniform 



unique 



one, single 



tone 

monotone 
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22. 



Notice that the adjective monotonous 
refers to more than just tone of voice . 

It means aaniything that repeats over and 

over again until it becomes d\ill and 

boring. If you had a job at which you 42. 

did only 42 thing over and over again, 

you \rould probaJbly say it was a 43 43* 

job. 



23. 



Ihe noun fo3cm of monotonous ^ is monotony 
(ma-na*-tone-ee), which refers to the repeating 
of one thing, like a task or a song, until 
it becomes boring. The crew of the Pequod 
became irritated by the routine of ship- 
board life because of the 44 . 44. 

During the long days on Ahab*s ship, the 
same sounds were repeated so much that 
they became a monotone. This added to 
the already boring 4$ of life on 45. 

an ocean vessel. 

M «• MM •• M W «M» «» W» W M Ml M «« M «N M M «W Ml W( M M W M M 

24. . • . . . 

All human beings need variety in their 
lives. It seems that none of us can stand 

46 very long. Scientists have proved 46. 

this by putting people in dark, sound- 
proof rooms, where they were to spend the 
time lying on a bed. Because of the 

4? conditions, they soon began to 47. 

have distorbion of their vision and to 
see things that weren’t there. Although 
they were paid $20 a day and all their 
physical needs were cared for, most people 
coiild not take such a 48 routine 48; 

for more than two or three days. 



P-19 



one, a single 



monotonous 



monotony 



monotoiy 



monotony 



monotonous 



monotonous 



V 



25 . 



M3, ot us probably Inioif someone 'trbo 
only seesiis to care about one thing, such 
as baseball or building radios, Usual3y 
this is Just a strong interest. In some 
cases, however, the interest grows so 
strong that the person can do nothing else. 
®ie person who has an unhealthy concern 
for one thing is said to have monomania 
(ma-nO“inay*-knee-a). Because Napo3.eon 
cared only for conquering other countries, 
some say this was his h9 . Captain 
Ahab's insane desire to kill Moby Dick 
is a case of $0 . 



26. 

We first learned of Captain Ahab’s 
monomania in his dramatic speech to the 
crew. Since he was the only person to 
speaic, we s^ he delivered a monologue 
(ma* -no-log). Hamlet gives a fteanous 
^1 in Shakespeare’s play. Often 
when an author has a complicated situa- 
tion to explain to the reader or audience, 
he has one of the characters explain it in 
a long ^2 . 



27. 

If you’ve every bought color film for 
a camera, you’ve probably noticed that the 
brand name always ends in ^ -chrome” (such 
as Kod achrome ). This is because ** -chrome” 
means color. Remembering this, you can 
see that monochromatic (ma-ho-crow-mat’-ic) 

means anj^thing which is all of 53 

Because Moby Dick was completely white, he 
was referred to as a whale. There 

is a hotel in Pittsburgh which is built 
CQEflpletely of gold-colored aluminum — it 
is famous because it is 55 « 



49. monomaacda 



50. monomania 



51. monologue 



52. monologue 



53. one color 

54. monochromatic 



55. monochromatic 
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Another *vrorcl in the passage which was 
prohahly new to you was monotheism 
(ma’ -no-thee-is-um) . Since the word end- 
ing '‘-theism" means "a belief in god," it 
will be easy for you to reraember that mono- 
theism means 'k belief in 56 god. " ^e 
first country to practice 57 as a 57. 

religion was Egypt, where the Sun God was 
worshipped. CJhristianity and Judaism are 
two modern religions based on 58 » 58. 

As you remember tom history, the Eomans, 
who had many gods, persecuted the early 
Hebrcn*7S and Christians for practicing 59. 

59 . 



29* 

I expect you thought one of the easiest 
words in the passage was universe . Actually, 
it is a little trickier than it seoais, for 
while it refers to everything there is, at 
the same thne it is one thing. That's 
why the word element " uni- " appeals in the 
word — it means '’everything that exists, 
considered as one thing." The earth, the 
stars and planets, the galaxies — all 
are included in the word 60 . ^?hen 60. 

we say that love of peace is universal ^ 
we mean that people everjn-jherc are as one 
in agreeing \?ith this idea. The United 
Nations is an organization concerned with 

61 probleras, because what it does 6I. 

affects everyone. 



30. 

Now let's review the definitions of the 
Words you learned in this lesson. 

1. If one person or company had a sole 
right to selUL a particul.ar product, 
it would be known as having a 62. 

62 on that product. 



One, a single 
monotheism 



monotheism 



monotheism 



urd,verse 



universal 



monopoly 






2. She pe3?son "viho does not very the tone 
of his voice as he spealcs is speaking 

®’ 63 » Anything which is 63* 

repeated over and over again tmtil 
it ’becanies "boring soon becomes 

64 ♦ Since most of ns cannot 6h» 

do iilthont some variety in onr lives, 
it is natural for ns to dislike the 65* 

opposite of variety, 65 * 

3* An eyeglass iised for only one eye 66* 

is a 66 ♦ 

4, A country which has one ruler who 

has inherited his title is knoim 67 • 

a 67 and the ruler himself 
is called a ' 68 • 68* 



5. ¥hen workers form a group in order to 
have greater strength when bargaining 

with the managers of their coirpany, 69 * 

the group is called a labor 69 • » 

<3 

6, The word' meaning ”one sided, or action 

taken by only one side" is 70 > 70 * 

If the legislature of a country or 

state has only one house, it is said 71* 

to be a 71 legislature* 

7* If you bdorjged to a club in i-fnich 

everyone wears the same type of clothes, 
like the Boy Scouts, we would say 
you wore a 7^ On the other 72. 

hand, if you had a new suit of clothes 
which was unlUie anyone else’s, we 
would describe your suit as being 73. 

73 . 



8. 


Ihe word for "an unhealthy concern 
about only one thing" is 7^ • 


7h 


9 . 


A speech or talk given by only. 


75 




one person is a 75 • 




10. 


Something which is entirely of one 
color can be described as 76 


76 



monotofAe 



monotonous 



monotony 



monocle 



monarchy 



monarch 



union 



unilateral 



unicameral 



uniform 



unique 



monomania 



monologue 



monochromatic 
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!!• The practice of Relieving in one god 77* 

alone is referred to as 77 ♦ 

12 • VJhen ¥e mean to say "everything there 
is, considered together as one thing,” 

¥e nse the \rord 7B » IJhen \re 78. 

speal^ of something which is the same 
no matter where one may go we use the 79, 
word 79 • 



V 
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monotheisai 



universe 



universal 



mr coTOHTiomL lassson vi; 



The Wo3:d Elements "Mono-” and "Uni-" 



Objectives 

1. To Imow the meanings and to imde2?stand the usages of 
the word elements mono- and xini-» 

2, To know the meanings and to iinderstand the usages of 
the word endings; 



a. 


-po3y 


i. 


-mania 


b. 


-ocle 


5* 


-to3:Qr 


c# 


-archy 


k. 


-tone 


d. 


-on 


1. 


-logue 


e. 


-lateral 


m. 


-chromatic 


f. 


-caiiaeral 


n. 


-verse 


g* 


-quo 


0, 


-form 


h. 


-versal 


P* 


-theism 



3. To know the meanings and to understand the usages of. 
the cojK^l^ts wordss 





monopoly 


i. 


monamania 


b. 


monocle 


D« 


monotony 


c • 


monarchy 


k. 


monotone 


d. 


union 


1, 


monologue 


e. 


tinilateral 


m. 


monochromatic 


f. 


unicameral 


n. 


tmiverse 


g. 


unique 


o. 


' uniform 


h. 


Tiniversal 


V* 


monotheism 



Review 

Based on the f!»?equency tabulation of errors on the test 
for the previous lesson, conduct a revietr of the words which 
need fuirther explanation. The space below is for planning 
this review. 



Intyoductj-on ! (Pass out Lesson VI - IKV Practice) 

"You probaLly have come across maaiy words using the word 
eleraents “mono- ” and ” uni- ” in yonr social studies courses and 
other reading. Most of the words which appear on IKV Practice 
are words that you already have seen. Let's see ho:7 many of 
these words we already Imow, As we go though the lesson, 
wite a definition for each word in the space provided on the 
Practice page." 



Lesson Body ; 



Class response 



Teacher method 



(Mote; In discussion, it is 
not expected words win follow 
order given in plan. Use 
class contributions for as 
many words as possible. Dis- 
cuss uhloiovm words later. 
Illustrate how one or single 
fits into each definitions) 



1. The word elements mono- 
and uni - both mean one, 
single. 

Monopoly means one person 
or coBpany having the 
sole ri^t to sen a 
particular product or 
service. 

3. A monocle is a glass, or 
spectacle, used for only 
one eye. 

4. A monarch is a person who 
mles alone through an 
iiiierited position. 



1. ”l'?hat general meaning is 
conveyed by these two 
VTord elements?” 

2. Discuss the game “Mono- 
poly 5” object of the gane. 
Mhy is a monopoly illegal 
in the United States? 



3* I’Jhat are bifocals? 
VJhat is an oculist? 



4. Can you name someone 
vrhom you could call a 
monarch? Why isn't 
Franco, who rules Spain 
by Mmself , a monarch ? 

(Mote : Distinguish be*t^-ireen a 
monarch and an autocrat . ) 



5. A monarchy is a type of 
government in which the 
power is held by one person. 



I'Jliy are Britain and Donmarek 
called llriiited monarchies? 
T’Thy is Saudi Arabia caULed 
an absolute monarcliy? 
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union means joined into 

one* 



7* Unilateral means one-sided, 
an action~taken by one 
side* 



6* Uby could we say that our 
country is a union? VIhat 
is a labor ujaion ? 

7* In the game of football, 
what is a lateral pass? 
VIhat would a unilateral 
action in world affairs 
mean? Give esajiples of 
unilateral actions* 



] 

:l 



4 



'i 



8* Unicameral means a 
legislature of one 
chamber. 



8. l^hat is meant by bi-cameral? 
Nebraska is the only state 
having a tinicamex^al legis- 
lature. 






9 » Unique means the only one 
of its kind. 

10. Uniform means all of one 
kind. 

Monotone means single 
Found. 



^2. Monotony (n.) is the 

repetition of one routine 5 
boring routine. Mono- 
tonous (adjectiveT^ 



13* Monomania is a madness or 
Tnsanity about one. thing; 
thinking of only one thing. 

^ monologue is a speech or 
a talk by one person. 

15. Monochromatic means all of 
one color* 



9. !Hiere are many waterfalls; 
why is Niagara Falls ujnique? 

10. What is the difference 
betifeen \miq_ue and uniform? 

11. Illustrate by spewing in 
a monotone. ^-Jhy is it 
not possible to sing in a 
monotone. 

12. Related to monotone ^ but 
has extended its meaning. 

In ”Ihe Promised Land,” 
(Lesson V) Jalce hypnotized 
himself into believing 

he was doing something 
pleasant while he worked. 

13. I’lhat word do you knosT 
which looks like mania ? 

What is a maniac ? 

14. T-Jhat do we mean by 
dialogue ? 

15. If you ever bought color 
film for your cajiaera, you 
probably have seen the ' . 
brand name Kodaclirome . \*Jhat 
does -chrome mean? 
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Monotheism is the >wlief 
in one god# 

Universe (n.) means every- 
thing that exists, considered 
as one thing* ITniversal 
(adj.) means that all 
peoples agree or thiiis one 
\Tay* 



l6* Can yon tell me ijhat is 
mean hy atheism ? 

17. In science, we speak of the 
universa l what does it 
include? ¥e say the 
is concerned with universal 
problems* Since it involves 
iust a small part of the 
\miverse » why are these 
problems universal? 



Su mmary ; 

For this rather lengthy discussion lesson, a space has 
been left for a summary planned by the individual teacher* 



lest ; Use prepared lesson VI test* Read through directions 
■vrith class* Correct in class* Save for reviexr* 



Completion; 



1, unique 


6* 


monologue 


2* imiversal 


7. 


monochromatic 


3. monomania 


8* 


universe 


4* monotony 


9 . 


uniform 


5* montone 


10* 


monotheism 


Matching: 




• 


1. d 


* 4. 


c 


2. g 


5. 


a 


3. f 


6* 


h 



mm 
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OT mcieicE - msBon vx 



MonO " t one^ single tJni* ; onej single 

1. monopoly - 

2, monocle - 
3* monai^chy - 
4. tinion - 

5* \wiilateral - 

6. unicameral - 

7. unique « 

8. universal - 

9. monomania— 

10. monotony - 

11. monotone - 

12. monologue - 
13# monochromatic - 
l4. universe - 

15 # uniform - 
16# monotheism - 



KAMS 



BATE 



Possible Score 
No. \7Tong X 6.2 
TEST scopes 



IRV TEST - IiBSSON VI 



Completion 



Directions s The following passage describes the famous Americaii 
novel, Herman Melville’s MOBY DICK* Several words have been 
left blank. Read the story first, then place one word frem the 
following list in the blanli where the contexb is most appropriate 
to the wordy’s meaning. Use each word one time. 



Xflonochromatic 

monologue 

monoman5-a 

monotheism 

montone 



monotony 

uniform 

\mique 

universal 

universe 



MOBS' DICK 



VJhen \re meet Captain Ahab and his ship, the Pequod, 

they are iust setting sail fi*om Hantucket. She Peqaod is a 
sturdy whaling vessel with a crew drawn from the four corners 
of the earth. On her decks, Negroes, Indians, and South Sea 
Islanders ruh shoulders with farm "boys from Hew Hampshire. AH 
are dra\m to the sea, hoping for the riches and adventure of 
\3haling. 

Captain Ahah remains aloof from his crew, a mysterious 
figure vTith a wooden leg, and a strange glint in his eyes. He 

is (l) ____ for a whaling captain, for 

\mlike other captains, he does not seek the riches of a full 
hold of whale oil, idiah*s voyage is dominated by a desire for 
vengeance, for he seeks to find the great white whale, called 
Moby Dick, who on an earlier voyage wounded him and caused the 
removal of his leg. 

Ahab is the ship’s autocrat, the monarch of the Pequod. 

It is the tradition of the sea that the ship’s captain he 
the highest authority for his men. No matter where the ship 
might sail, a captain’s rule is (2) . 

Because of this, the crew is doomed to help Captain Ahah ful- 
fill his single insane desire to find and kill Moby Dick. 

Por the time being, however, Ahab keeps his (3) 

a secret from the crew, and the voyage progresses normally. 

After a time, the long, borixig days at sea begin to tell 

on the crew, They begin to be irritated by the ( 4 ) 

of the voyage. The normal noises on "board the ship 
seem to fuse into one familiar soimd. The crew waits expectantly 

for the ( 5 ) broken by the breathless 

cry from up hi^ on the mst , **^ar she blows!" 

At last, the day arrives, A school of whales is sighted, 
chased and killed. The. crew works late into the night, reap- 
ing the riches of the sea, as ^'jhale alter whale is brought along- 
side the Pequod, cut oper, and relieved of its rich store of oil. 
After a number of such catches, the hold is filled and the creiT 
is ready to head for home. But Ahab, obsessed with the passion 
of his quest gives the order to sail on. The Pequod crisscrosses 
the oceans in search of his enemy, the great white whale. 

Finally Ahab assembles the crew and delivers a long speech 
telling them (and us, the readers) why he so "fcadly wants to ld.ll 



Moby Dick* In his great (6) 5 he reasons 

aloud and reveals h5.s motives* For him, Moby Dick's color, 
white, is a symbol* He thinks this (7) 

brute is colored white mere!4^ as a disguise to fool people into 
thinking he is harmless, even i^iendly* iUrab believes that 
Mohy Dick is really the symbol of all the evil that exists in the 
whole (8) * He is convinced that he must 

he the one to kin the whale, but ha needs the h >lp of the crew* 
He i^Tants them all to thiii^ as he does, and tires to persuade 

them to have a (9) purpose in this 

mission. 

Ahab believes that there are really tvro Gods, one which is 
an good, and' one which is all evil. As you can see, this 

contradicts the Christian idea of (10) , 

Ahab thinks that, just as a saintly person or a beautiful 
religious statue might represent a good God, Moby Did^: is the 
earthly symbol of an evil God, Therefore, Ahab and his crew 
must try to destroy the whale. "I'Jhen he has finished speaking, 
he has so moved the crew that his thirst for vengeance has 
become theirs as well. 

How aH are eager for the meeting \iith the great white whale. 
The attempt to kill Moby Dick turns into a, horrible battle. 
Captain Ahab, who had insisted on thrcy^-ring the death-dealing 
harpoon, becomes tangled in the rope attached to it. ^d is 
dragged to the watery depths of his enemy. ^Jhen all is cnrer, 
only one man lives to teH the tale. Does Moby Dick represent 
absolute evil, or is he merely an tmusually clever whale? If 
you read the book, perhaps you will be able to decide, for the 
author leaves the decision completely up to you. 




Directions ; Match each word in the coluim on the loft to the 
correct definition in the column on the right by placing the 
letter of the definition in the blank before the word. 



1 . 

2 . 

3 . 

4. 

5. 

6 * 



monopoly 


(a) 


power of government held by one 
person %-rho inherits this right 


union 


W 


allowed to sel3, only one pro- 
duct. 


unicaraeral 


is! 


eyeglass for one eye. 




one person m ccmpany has sole 


monocle 


(e) 


right to sell a certain product 




many^^sided 


monarchy 


if) 


one chamber of government 




(g) 


joined into one 


unilateral 


w 


one-sided 




(i) 


eyeglasses ■vdth t?vo kinds of gl 
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Coirrpletion ! 

Question Hurriber of Erroys Woyd 



1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 



unique 

universal 

monoraarda 

imonotonjr 

monotone 

monologue 

monochromatic 

universe 

monotheism 



Matching; 



1 . 

2 . 

3 . 

4 . 

5 . 

6 . 




monopoly 

union 

unicameral 



monocle 

monarchy 

imilateral 
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developmeiit of the criterion test proceeded over three 
stages* In stage one, a pool of I89 items was constructed to 
measure the instructional objectives. The purpose of stage two 
was to eliioinate both the very easy and very hard items and thus 
reduce the number of items in the original pool* Stage three 
involved a factor analysis of the reduced- item pool wherein 
four a priori subdivisions of the criterion items established 
at stage one were submitted to empirical verification* The 
resultant data were then used as a basis for the selection of 
items grouped by subtest and item type in the final critex'ion 
test* A copy of the final criterion test is incltided at the end 
of this appendix* 



Stage One 

The original I89 criterion items were classified into 20 
item types* These, in turn, were grouped into four major’ a 
priori subdivisions; (a) items involving direct recall of the 
subject matter of instruction! (b) items involving transfer to 
new material of the procediires and knowledge learned throu^ 
instruction; (c) items involving demonstration of the use of 
contextual clues ; and (d) items involving the generation of 
h ypotheses concerning possible meanings of words. Descriptions 
and samples of items by type and subdivision are given in Table 
69 of this appendix* 



Stage !Two; Reducing the Size of the Item Fool 

The IB9 items were distributed over seven criterion test 
forms* These "forms" were administered in ten schools to pupils 
who had completed the instructional unit using the programed 
materials. Each pupil was administered two of the "forms*" The 
average mrniber of pupils responding to an item was 371 (range 

300-398), 

In addition to providing data to be used in reducing the 
size of the item pool, this test administration had two addi- 
tional purposes* First, it if as necessary to obtain preliid.na^ 
data concerning ©mount of time needed to complete items of a 
certain type* Secondly, it provided an opportunity to determiae 
whether the directions for the vaj?i©us item types were satisfactory* 
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Original directions were found to be ade<iuate and there was 
need for little revision. 

Pupils appeared to intelligent responses to the various 
itera types inc5.uded in the in5.tial criterion test. With the 
exception of the iteras of type 17 > representative items of the 
remaining types were included in the rediiced item pool des- 
cribed below. nine itenis of type 17 were eliminated without 
reference to item statistic data since it appeared on second 
thought that this item type was measuring an objective irre3.e- 
vant to the instruction. An additional 77 items were elimine.ted 
from the original item pool, leaving 103 in the reduced item 
pool. 



A number of the 77 items were eliiflinated because the item 
difficulty index seemed unusually high or low. Ho fixed cut- 
off va3.uc,r wore used. 

Other items were rejected because of majority of pupils 
either knew or did not know, as the case required, certain key 
words in the item related to a correct answer. For example, 
in type 10, it was assumed that pupils knew the meaning of some 
untaught words and/or did not know (prior to taking the question) 
the meaning of other untaught woi’ds. ®iis assumption was 
treated as an hypothesis and tested by administering a list of 
these words (in lieu of the two "forms”) to a randomly selected 
few in each classroom and by asking them to supply definitions. 

The third basis for item elimination was the adequacy of 
saiiip2.ing for an item type. If the number of items for a type 
was excessive ^rhen compared to the other types, one or more w©r© 
deleted. 

A comparison of the item difficulty levels between the 103 
items which were retained and the 86 items which vrere rejected 
is shorn in Table 6l. It win be noted that the distribution 
of difficulty levels is less varied for the retained iteniis, but 
not markedly so. That is, compared to the retained items, the 
rejected item pool contained relatively more items of high diffi- 
c\ilty or low difficulty levels. 

It was recognized that the procedure of eliminating items 
on the basis of item difficulties, derived from responses of 
only those pupils 'having had the programed material, might result 
in a spurious interaction between s'budeat characteristic and 
treatment on criterion score. That is, the distribution of • 
item difficulties based on responses of pupils conventiona lly 
taught for the retained Items iifdgh'b be more heterogeneous uhan 
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6 l 

Mstribubioa of Difficulty Levels 
of Original I89 Item Pool 



. Difficulty 
Level 

90-100 

80-89 

70-79 

60-69 

50-59 

40-49 

30-39 

20-29 

10-19 

0-9 

Not determined®' 
Sotal 



Prequency (of Items 
Accepted in 
in Seduced Item Pool) 

0 

2 

16 

21 

20 

18 

13 

5 

1 

1 

_6 

103 



Frequency 

(of Rejected Items) 

4 

22 

17 

12 

6 

4 

2 

7 

7 

2 

J, 

86 



®Items not of the pass-fail type. 



that distribution shorn in !Table 6l, ®ie more heterogeneous 
distribution of itea difficulties, it was feared, would result 
in smaller variance on the criterion test and subtests for the 
conventional group (Sbel ( 15 ))» However, the standard deviations 
of the criterion subtest scores sho^m in Section T^fo, Table 7 
indicate that only on the recall subtest of the final criterion 
tesb was there smaller variance for the conventional group. 

What little difference there was can more readily be ejjplained 
by a slight ceiling effect for the conventionally treated group 
on this subtest. The purpose of this paragraph is to answer a 
possible criticism of the test development technique 5 naiaely, 
that rejecting itejms on the basis ©f itera difficulties determined 
only on a prograsied instruction treatnent! group creates a 
statistical artifact. ' 



Using total score on the "forra*' as an internal criterion, 
the proportion of students passing the item in the bottom half 
was subtracted from the proportion of students passing the item 
in the top half. This discrimination index was not referred to 
in deciding which items to eliminate. A comparison of the distribut 



of item discrimination indices for the retained and rejected 
items is shorn in ^Oahle 62, Although the median discrimination 
index is slightly lo’vrer for the rejected groi:^ of items (,30 
vs, ,3?)> this is due to the greater aniaher of very hard and 
very easy it eras in the rejected group rather than to any 
deliberate selection on the discriminarbion characteristic. 



Table. 62 

Distribution of Discrimination Indices 
of Original I89 Item Pool 



Discrimination 

Level 



50-59 

40-49 

30-39 

20-29 

10-19 

0-9 

Negative 
Not determined^ 

Total 

Median 



Frequency (of Items 
Accepted in 
Reduced Item Pool) 

6 

29 

43 

12 

4 

2 

1 

6 

103 

37 



Frequency 
of Rejected Items 

1 

13 

29 

24 

10 

4 

2 

Ji 

86 

30 



®Items not of the pass-fail type. 



Stage Dhree; The Final Criterion Test 

Students in four schools, different from those used in 
Stage Tw^o, were administered the 103 items in the reduced item 
pool. All of these students received instruction using the 
programed materials. The 103 items were divided into five new 
“forms,” Each student was administered two "forms,” Since 
all possible pairs of "forms" were admin'istered, and since all 
the items of one item type were contained within the same "forra,” 
it was possible to confute correlation coefficients between 
total scores on each of the I9 item types, A pupil’s score on 
an type was equal to the number ©f th® items of that t2?pe 
which he answered correctly. The number of pupils upon which 
each correlation was based ranged from 79 9®* 
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resa3.ts of the p 2 ?incipal component factor analysis vifa varimsx 
rotation are shoim in Table 63#^ The 19 item types have "been 
reoi’derecl to aid in the interpretation of the factor analysis. 



Table 63 

Factor Analysis of Scofes 
on 19 Itan Types of Vocabulary Criterion Measures 

(Varimax Eotation)^- 



Item®' 




Factor 






A 


B 


c 




•86 






6° 


.79 


MMM 


MM«C» 


5 


.74 






T 


.75 


MM«# 


MMM 


8 


.74 


— 


MMM 


l6_ 


.77 


MMM 


MMM 




.68 


MM«# 


M««M 


2 


.57 


M 


— 


4 


.74 


.33 


M M M M M M 

mmm* 


13, 


.71 


MMM 


.38 


n? 


.55 


mtwmmt 


•him M 


9 


.39 


.64 




l4 


•46 


.54 


.37 


15 


.35 


.67 


•«MM 


19 


.61 


.49 


M»MM 


IC^ 




.73 


MMM 


lar 

1 ^ 


•* M «<t 
*• MM 


.73 

.68 


M MM 
WMM 


20 ^ 


MMM 


«Ni M M 


1 0 ] 
! as 

1 • 

1 

1 



loadings less than .30 om5.tted. 



®'See Table 65 for a description of these item tjpes. 

*h 

^Retained in the final criterion test 






le reader should keep in mind that this factor analysis 
was based on a relatively small number of pupils, all of ^fhom 
were instructed under the programed condition. 



She first eight item types listed in Table 63 involve 
practically pur*e recall of learned material* first three of 
wrcl elements and the other five of taught v. > i. The nerb 
seven iteiu types make use of recall meanings c/ word elements 
or words together Mth non-t aught materials (contesrbual clues , 
definitions, etc.) which are provided within the context of the 
item to arrive at the meanings of either new trords (types 4, 

13, 11, 9) OT taught words (types l4, 15, 19). Item t^es 10, 

12, 18, and 20 involve no taught words or elements. Successful 
performance on these item types require the ability to obtain 
meanings of ne?*r words from various c3.ues in the item itself. 

A list of all the word elements studied and their meanings, by 
itself, would be of no help in answernng these items. Item 20 
differs from the other three types in that to receive a hi{^i 
score a student must generate many possible hypotheses about 
the meaning of a new, ujxbaught word. A verbal fluency, divergent 
thinliing ability would no doubt be of help here. 

The above analysis suggests that the first factor measures 
recall (or recognition) of taught material. The student who 
diligently memorised all word elemencs a,nd their meanings would 
do wen on this factor. Factor two appears to involve a trans- 
fer skill 5 particularly to learn the xaeanings of new words 
given a contesrb or definition of words or elements In cormflon 
with the new word. Factor three seems close to factor two in 
this regard ^-ylth the addition that the abili*^ to generate mai^ 
hypotheses is more Smportant. 



Returning to Table 63, it msy be seen that the data seaa 
to support this interpretation, With the exception of item 
* type 2, the first 8 item types load heavily only on Factor A. 

As would be es^ected, the ne±b seven item types load on both 
factors A and B. All seven of these item types have loadings 
of *35 03^ on Factor A and .25 or more -on Factor B. Item 
types 10, 12, l8, and 20 load, as they should, heavily on only 
Factor B or C and not on Factor A, The fact that item types 
10, 12, and 18 don’t have even moderate loadings on Factor C and 
that item type 20 doesn’t 3oad on Factor B might suggest that 
Factor C measures pureiLy verbal fluency and divergent thirdsing 
ability quite apart from the objectives of the instructional 
unit. However, this does not seeBi to be indicated by the relatively 
low correlations of the subtest scores (r’s range from ,15 to 
.25) with scores derived from this item tjpe. 



Three final criterion suMests were construebed on the basis 
of the results of the factor analysis. Specifically, it®i types 
having a high loading on on® of the factors and negligible load- 
ings on the other fa.stors tended t© be retained. 



Item types 1. iand 11 were chosen over item types 7> 8, gtnd 
16 because the latter three types were open-enied it ems like 3 
and 6 which had already been selected as partial measures of the 
first factor* Item types 1 and 11 are of the multiple-choice 
variety. Because much mental effort and emotional attachment 
were associated with the second groupings of 7 item types (see 
Table 63)? some of these were included in the final criterion 
test. The four item types selected for the recall subtest seemed 
, a reasonable compromise between optimum measurement of Factor 
A and a cross-section of recall-recognition type tasks and item 
forms. The composition of the final criterion test by item 
type is shown in Table 64. 



T^le 64 

Con^osition of Final Criterion Test and Subtests Test 

by Item TTPes 



Item 


Ko. 




Type® 


Items 


Subtest 


1 


3 


Factor A (Recall) 


3 


3 




6 


3 




11 


3 




10 


3 


Factor B (Transfer) 


12 


4 




18 


6 




20 


6 


Factor C (hi^otheses Making) 


Total 


31 





®See Table 65 on subsequent pages of this appendix. 



Although the H^otheses Making subtest is composed of only 
six items, a total score on this subtest could range from zero 
to 12, This is because a student was given one-half a point 
for each "different" correct answer supplied for each of the 
6 questions. Kb more than 4 answers, however, were counted for 
any ore question. 
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. Tae total score on the criterion test "was a sinogsle sm of 
the scores on the three subtests. ®ie maximum possible score 
on the total was 37 (that is 12 + 13 12)* 

Thirty- five minutes were permitted for actu^ working time 
on the final criterion test. Th5s proved ample time for virtually 
every student. It is fair to say the cra^terion test was unspeeded. 

Forty-three items, distributed over eight item-types were 
selected from the 103 in the reduced item pool. Of these, 31 
were retained for use in the final criterion test. The 12 itenis 
(43 - 3l) rejected were chosen primarily to avoid duplication of 
the wcxcd elements being questioned and to provide a r^resenta- 
tive sampling of content from the ten lessons. Tvro of these 
items were eliiiiinated because the extraneous content in which 
the items were embedded was highly similar to content found in 
other items being retained. \ . 



Table 65 

Description, of Twenty Item Types 
into 'i^hich the Original Pool of I 89 Items were Categorized 



I. Recall Items 



• XType 1 . The pupil selects from among four possible 

synonyms or definitions the correct meaning of 
a word that has been taught . 

Example : Pandemonium means ; 

a. broad-mindedness 

b. all-knowing 

c. polaphalous 

d. noisy or confused disorder 

Type 2 . The pupil must match the definition of a word 
with the word taught . 

Example ; Circles that have a common center 
point are: 

a. eccentric 

b. centripetal 

c. conc^tual 

d. concentric 



(Continued on nexb page) 
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Ta^ble 65 

(Continued ts^om Erevious Page) 



• x^gype 3 * The pupil is given meanings of word elements 
taught and he is to recall the element: 

Example : XJhat is the word element which has 
the meaning, man? 

Type h m Given meanings of two word elements that have 
been taugh t ^ the testee is to construct a word 
using the elements. 

Example ; Mali:e up a word using word elements 
you know which fits the following 
words ” small sound” 



Type 5 * Given a taught word element, define it in 
one or two ^rards. 



Example ; Define the follcn-Ting word element in 
one or two words. Uni ___ . 



6 . Given an untaught word, select and define the 
word elements that have heen taught . 




; Circle the part of the following word 
you were tau^t and write what that 
part means, anthroponomy ‘ 



Type 7 * The task is to define a taught word. 

Example ; Briefly define, isotherms. 

Type 8 . Given the meaning of a taught word, the pupil 
is to wite the word. 



Example ; Write the word ^Thich is "being defined 
"by “measurement of the size and shape 
of man.” 



(Continued on nexrb page) 
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II* Items Involving Transfer 




4 

In this item type the meaning of the underlined 
tintaught i^ord must he deteimined from a wrd 
element that has been taught* 




Example: The hydra is a small animal that 

a* has two heads 
h* lives in fresh vaster 
c, has one leg 
d* has lungs 




Note: In the above item, the taught element 

is hydro. 


^Tvpe 10 * 


The pupil is required to determine the meaning 
of an untaught word hy isolating and applying 
a coirimon element in a Imown, untaught word. 




Example: You know what a submarine is, but 
can you guess what suhsurae means? 

a. add to 

b. put. under 

Cc take away from 
d. believe in 


• 


Note: Pupils must determine the meaning of 

' "" ' sub in submarine. They apply this 

inforraation to determine the meaning 
of subsume. 


'J^Type 11 * 


Epom a definition of a word that was not taught 
the pupil is required to match the word \j&h 
the definition hy using a word element that 
was taught. 




Example: ¥nen only one source of sound is used 

in sound reprodviction, it is said to 
he: 

a. panhanaonD* 

b. monaural 

c. philharmonic 
* d. symphonic 

Note: In the item above the taught element 

is mono meaning one. 



(Continued on nescfe page) 
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Table 65 

(Continued from Previous Page) 



12 » . Given an untaught word used correctly in a 
sentence uith sufficient clues so that at 
least one of its eleraents can he determined, 
the st^^dent is to select the correct meaning 
of a second untaught uord also used in a sentence. 
The second word has at least one untaught element, 
uhose meaning has been discerned in the first 
sentence, in corffinon uith the first word. 

There are also context clues to aid in determin- 
ing the meaning of the second word. 

Exaiqple ; Choose the correct definition of the 
underlined •^ford in part (h) of each 
item using the part (a) sentence 
for clues to meanings of word ele- 
ments that may prove helpful. 

(a) “The epidermis” is the outer 
layer of skin covering or Hying 
upon the dermis, the inner skin 
layer. 

(1^) Epigene rocks were exposed to 
the weather for many of their 
formative years. 

Epigene means 1 

1. formed o^n the earth *s 

surface 

2. forned hy volcanic action 
3* formed hy glacial erosion 
km formed hy the skeletons • 

of dead animals 

Hote ; The pupil can discern that the word 
element common to both epidermis 
and epigen e is epi . The clue in 
sentence (a) is that epi means upori s 
or on the outside . Therefore, he~' 
would select choice 1 as correct, 

•formed on the earth's surface.” 



(Continued on next page) 
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Table 65 

(continued fxom I^evious Page) 



!gy pe 13 » Given an \mtaught ■vro 2 ?d whieh includes taught 
elements, define the word# 



Exartiple; Define hibliocentric 

Note ? Both ”biblio*’ and “centric” were 

taught elements* The \ioid biblio- 
centric was not taught* 

HI, Items Involving Use of Contextual Clues 

Type l4 * The pupil is given a taught word which he must 
match Trdth the best contexbual clue to the 
meaning of that word* 

Example ; ^ich of the foHc’i^i:^ sentences 

provides a good contextual clue for 
the word phototropic ? 

a* This was the newest model 
camera* 

b. Balmy climates are usiially 
rainy and sunny* 

c. Let us examine this natural 
chemical transformation. 

d* These plants lean in the direc- 
tion of the sunshine* 

Type 15 , The pupil is given a taught word and he must 
choose the sentence using it correctly. 

Example ; Only one. of the following sentences 

uses the u nderlined word in the correct 
sense. Choose the correct one* 



a* This figure^ has isosceles 
T sides* 

h* AH the sides of an isosceles 
triangle must be equal* 
c* This isosceles figure is 
three-dimensional* 
d* A triangle having tv?o equal 
sides is isosceles* 



(Continued on nexb page) 
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^ftrpe 16 * Determine the correct taught word from a para- 
graph containing clues of this word. 

Example ; The AraJb was marooned on the desert 
for days. Hot a plant or spring 
were in sight. He felt weary and 
weali hut Kept up his search for water. 
He knew there was a fatal danger of 
becoming . 

Hote ; One immediately thinks of lack of 
water on a desert and it was clear 
that no oasis was in sight. The 
pupil should recall the element hydro 
as a clue to the word taught, 
dehydrated . 

Type 17 * Given an untaught, "knowi word the examinee must 
choose the sentence where it is used correctly, 
utilizing the contextual clues. 

Exaraple ; In each of the follovdng groups of 
sentences, choose the sentence in 
which there are critical clues that 
refer specifically to the underlined 
word. 

a. The embarrassed boy was good 
at running. 

b. % sister apologized for 
being embarrassed . 

c. The embarrassed gdest always 
overate at meals. 

d. The embarrassed girl blushed 
as pihli as her petticoat 
that was sho^'dng. 

Hote ; This item type was not used after the 
first tryout. 



(Continued on next page) 
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(Continued frora R?evious Page) 



*Tvpe 18 » Given a non-taught \ 70 rd element, a second word 
element \d.th its meaning given, an underlined 
word in a paragraph containing "both of these 
elements, and clues in the paragraph to the 
tmknown element. The ptpil is to select these 
clues. 

Example ; The scientist carefully gathered all 
of the instruments he would need for 
his e3cperdment on extremely cold 
materials. He knew that the 
ordinary mercu^ thermometers wou3.d 
not function at such low temperatures 
so he chose a cryometer instead. 

r 

(Hint: "meter” means "measure") 

I^hich one of the following used in 
the passage above would best help to 
get the meaning of "cryo”? 

a. experiment 

b. extremely cold materials 

c. would not function 

d. carefully gathered. 

Hot e : This is similar to 5^e l4 except 

that "cryo" has not been taught. 

Type 19 s Given a taught word element, a second word 

element with its meaning given, an underlined 
word in a paragraph containing both of these 
elements, the pupil is to select the clues 
relating to the taught element. 



(Continued on next page) 
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Example ? Although some ©uliAals have one or 

two kinds of food in their diets, man 
polyphagous . The human adult must 
eat many kinds of foods: animal, 
vegetable, even mineral, to be 
properly nourished# And in countries 
with high standards of living the 
variety in the human diet goes beyond 
nutritional needs. Housevrives and 
restaurant owners always try to keep 
their menus diverse to whet the 
appetite of their diners. 

(Hint: “phagein” means *’to eat”) 

Which one of the following used in 
the passage above best helps you to 
get the meaning of ”poly”? 

a. variety in the human diet 

b. the human adult must eat 

c. whet the appetite 

d. beyond nutritional needs 

IV. Items Emphasizing the Generation of Hypotheses 

^•Type 20. Given an untaught word used .in a paragraph, the 
meaning of one of the elements of this ■vrord, the 
pupil is to use this information and contextual 
clues to determine several possible meanings 
of the word. 

Example : Tim was exbreraely worried because 
his dog Parfle had been whining and 
whimpering la;bely. Tim decided to 
take the dog to the animal doctor. 

The doctor spent only a moment examin- 
ing Parfle *s head and said, "Nothing 
to worry about, son, it’s Just a 
case of odontalgia .” 

(Hint: the word element "algia” means 
”to be injured, or to ache”) 






Item' types retained in the final; criterion test.” 



Fim CEITEROT 5CEST 



Part I 



DIEECTIONS: Use the IBM card ¥hen ans^rering questions art Part I 
of this test, 

3Poiygyhv is: 

a, the belief in many gods, 

h, the practice of having many trlves, 

c, the custom of having more than one husband, 

d, the same thing as polyandry, 

2, An automaton is: 

a, part of a machine, 

b, bolt-action operated, 

c, a person acting in a mechanical Tray, 

d, a self-service restaurant, 

3, Anthropomorphic means ; 

a, being in the form of a god, 

b, thinlcing of non-human things as having hirnian qualities, 

c, having a number of ape-like characteristics, 

d, possessing many forms. 



h„ The original draft of a document is a,: ’ 

* *0 

a, panical, 
h, protocol, 

c, ^ telephoto, 

d, pnetuna, 

5, The structural unit of the nervous system is the; 

a, biota, 

b, panacea, 

c, microbe, 

d, neuron, 

6, Tlie belief that "God is everything and all things are God" 
is knom as; 

a, . autocracy. 

b, polybheism, 

c, pantheism, 

d, monotheism, « 






7. You knovr "what a submarine is, “but can you guess what subsume 
means? 

a* Add to* 
b* Put vinder* 
c* !Palce away from, 
d* Believe in. 

8. Knowing what a tricycle as a can you guess what a cyclometer 
does? 

a. Measures circles. 

b. Measures bird’s eye distarices. 

c. Measures number of errors made. 

d. Measures speed of moving obieots. 

9* You know what previevr means, but can you tell what precursor 
means? 

a. Running up to. 

. b. Running before. 

c. Running after. 

d. Running beyond. 



10- . The scientist carefully gathered all of the instruments he 
11 would need for his escperiment on extremely cold materials* 
He knew that the ordinary mercuiy thermometers would not 
function at such low temp.iratures so he chose a cryometer 
instead. 

(Hint: "meter" means "measure*^) ' . 

10. Which one of the folloT-ring used in the passage above would 
best help you to get the meaning of "cryo”? 

a. Experiment, 
h. Extreme3y cold materials. 

c. Would not function. 

d. Carefully gathered. 

11. Which one of the following used in the passage above would 
best help you to get the meaning of "cryo”;? 

a. Scientist, 
h. Ordinary. 

c. low terrier ature. 

d. So he chose. 
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12- Sorae people Ijelieve that man is never happier than in his 
^3 antenatal state. For then, still ■within his mother’s 

hody, he recieves all the -warmth, food, and protection he 
needs, %-fithout even ashing. Yet that luxury man envoys 
"before he is horn ceases once he enters the ■^forld. And, 
even as adults, there are times ¥hen -^v’e aH wish we could 
go hack to that time before hirth when we were completely 
taken care of. 

(Hint: ’*natal“ means “hirth*’) 

12. TrJhich one of the following used in the passage above would 
best help you to get the meaning of “ante"? 

a. Still within. 

h. Warmth, food, and protection. 

c. luxury man enjoys. 

d. cohere are times.. 

13* 4'^hich one of the following used in the passage on the 
previous page wo-uld best help you to get the meaning of 
“ante”? 



a. He is horn, 
h. Believe that man. 

c . Even as , adults . 

d. Time before. 

l4- Susie’s white horse loved to wade in mud. He would come in 
15 with clumps of mud all over his hooves and fetlocks . But 
Susie wanted her Iiorse to he clean, so she would pull the 
clumps of mud off his feet. Yet i*b stuck stubbornly to 
the clumps of hair above each hoof, and her poor horse 
■would sometimes whinny with pain. 

(Hint: “lock" means “climp of hair”) 

l4. Which one of the following used in the passage above would 
best help you to get the meaning of "fet“? 

a. Loved. 

b. Wade. 

e. Bull, 
d. Hair. 



15* Whicli one of the following used in the passage above would 
best help you to get the meaning of ”fet”? 



a* Clumps of mud* 
b* Stuck stubbornly, 
c* Above each hoof, 
d. vnairmy with pain. 



DIKSCTIOUS; In each of the items in this part of the test, 

you i^H be asked to choose the correct definition 
of the underlined word used in the II sentence, 
look at the I sentence for clues to meanings of 
word elements that may help you to define the 
desired word. 

16. I. An “epitome” is something typical of the general 

characteristics of the whole. 

II. Greek literature uses many epithets in describing 
gods and men. 

Epithets ares 

a. falsehoods that appear true. 
hm exaggerations of unimportant features. 

c. words expressing a feature belonging to a person 
or thing. 

d. indications of the inconsistency of the characters, 

17. I. The defect of the eye resulting in "double vision” 

is diplopia. 

II, Pneumonia can be caused by a diplococcus infection. 
Diplococcus means: 

a. any micro organism. 

b. a virus which travels from eye to lung. 

c. a bacteria occurring in pairs. 

d. disease of the eye. 

18. I. "Hortus siccus” is a collection of dried plants. 

II, The suburban housewife’s choice o f horticulture as a 
hobby is smart. 

Horticulture means: 



a. the raising of a garden. 

b. the caring for horses. 

c. the development of cultural interests. 

d. the collecting of coupons. 



19 * X* epidermis" is the outer layer of skin covering 

or lying upon the dermis, the inner skin layer* 

XX* Epigene rocks were esjposed to the weather for many 
of their formative years, 

Epigene means; 

a, formed on the earth* s surface* 
h* formed by volcanic action. 

c. formed by glacial erosion. 

d. formed by the skeletons of dead animals. 



Part II 

hIKECIIOES: Put all your answers on the Part II answer sheet. 



Below is a list of words. On your answer sheet, circle the part 
of the word you were taught and write what that part means on 
the line next to it. The first word has been cornpleted for you* 

Exan^le : telesthesia 

20. Phosphorus pentoxide 

21. irionody 

22. pneumogastric 



ON YOUR ANSVJER SHEET fill in each blank with the word element 
which has the meaning to go with each of the following words. 
If you aren’t sure how to spell the element, make the best 
GUESS you can. 

23. man 

24. same 

25 * false or pretended. 



DIRECTIONS; Each item in this part of the test contains a para- 
graph TiTxth one underlined word and a hint. Use 
contextual clues and the hint to GUESS what the 
tinderlined word might mean. Of course you aren’t 
es^ected to know exactly 'tfnat the word means. But 
you. should be able to malce some reasonable guesses. 

ON YOUR ANS^-JEE SHEET, make as many guesses as you 

can (up to four guesses) what each underlined word means. 
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26, Tim was erbremely worried ‘because his dog Farfle had "been 
whining and whimpering lately. Tim decided to tsice the 
dog to the animal doctor. The doctor spent only a moment 
examing FarTle’s head and said, ^'Nothing to worry a'bout, 
son, it*s ;just a case of odontalgia . ” 

(Hint: the word element *‘algia’’ means ”to "be injured, or 
to ache") 

27. The heels of Jim’s feet are very sensitive • and apt to ache 
when he walks for a long time. A*fber his 17-xdle Scout 
hike, Jim’s heels were in terrible pain. His Scout leader 
teased Jim by saying, "You ought to take walking lessons 

<3igitigrade animals,” 

(Hint: "grade” maans "way of waUiing”) 

28, My baby sister Nancy is afraid of squirrels. One night 
she had a nightmare; she dreamt that she was eaten by a 
squirrel. T'ifhen she woke up terrified, I tried to calm her 
by explaining that carpophagous animals like the squirrel 
don’t eat people. 

(Hint: "phagous” means "eating") 

29. Whenever we let our dog go free, he was either destructive 

or ran away for a few days. Now we watch him closely when 
we’re home and incarcerate him whenever we must go away, | 

(Hint: "In” means "in”) j 

30. Jim wanted to huy a pretty gift for his girlfriend Jane but 
one that he could afford. In a novelty shop, he bought a 

lapis laguli because it shined as blue as her eyes, ^ 

(Hint: "lazuli” means "azure (sky) blue") 

31, I felt pretty important when I became the new executive *. | 

manager of the firm. I even felt more siree of myself and | 

more inportant when they gave me a passe partout so that I I 

could get around the orffice and shops ajiytime and without 

any trouble. 

i 

(Hint: "partout” means "everjn^here" ) 
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yo\3T Hame 
Teacher’s Hsme 

Answer Sheet 
Part II 

Example: telesthesia 

20. Phosphorus pentoxide 

21. monody 

22. pneumogastric 

23. man 

24. same 

25. false or pretended 

26. 27. 



28. 




30. 



31. 
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APPENDIX H 



MEANS, SMDABD DSTOA^PIONS, AND IlMRCOIiEEIAIIONS 
OP OHB XtB)EPEi®Eira AND DEPENDSNI VAHIABLSS FOR THE 
PROGRAMED, CONVEHTIOHAL, MD OT4BINSD TRSAOIMEKTS SUBJECTS 



This ajfpendix presents means, standard deviations, and 
intercorrelations of the 44 independent and dependent variables 
included in the study. These statistics are presented separately 
for subjects in the programed and conventional conditions a;? 
for the total sample (programed and conventional subjects). 
Associated Ns are presented in each case. Table 66 shows the 
names of the 44 independent and dependent variables and is 
intended as a key to the data presented in the subsequent pages 
of this appendix. 



Table 66 

Names and Score !tee of the Independent and Dependent Variables 

Included in the Research 



Var. 

No> Variable Name Range of Score 

( student Data Card ) 

1. Sex... Boys (l); Girls (2) 

2. Father's Education (No. of Years) (0 — 

3. Mother's Education (No. of Years) (O— ?) 

4. Number of older siblings (o— ?) 

5. Number of young siblings (o — ?) 

6. Teacher rankings of student anxiei^ 

Ranked (l — 3) 

7* Teacher raiiliings of student 

exhibitionism Ranked (1-5)® 

8. Teacher ranlcings of student ^ 

compulsivity. ««...* Ranked (1-5) 

9. Teacher ranking of student ^ 

creativity Ranked (l— 5) 

10. Iiorge-Thorndike Verbal IQ (Level 

IV, Form a) Raw score 

a 

11. Reading score Most recent standardized 

test score available 
from school records 

12. Seventh grade English mark. ...... Pinal English grade given 

by seventh grade teacher 

(Continued on next page) 
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Table 66 

(Continued from Previous Page) 



Var. 

No. 

13. 

l4* 



16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 



23. 

24. 

25. 

26. 

27. 



28. 



29. 

30. 

31. 



32. 

33. 

34. 

35. 



Variable Uame 

Age 

Instructional Condition 



Range of Score 

Kumber of months 

3Rrogramed (1)5 Conven- 
tional (2) 



*b 

(Anxiety Tost Scores ) 

General Emotionalii^ ( 5 • items ) . . . 
Generalized School Anxiety (6 

items).......... •••• 

General Classroom Anxiety (l4 
items 

Peer Anxiety (7 items ) 

Parental Pressure for Achievement 

(7 items) 

Teaches? Anxiety (12 items) 

Test Anxiety (H items ) 

Total Anxiety (scores for variables 
15-21 added together) (62 items). 

(Compulsivity Jfest Scores ) 

Meticulousness (I6 items)... 

Tendency to Finish (8 items) 

Intolerance of Indefiniteness 

(6 items)... 

Cautiousness (8 items) 

Uncorafortableness in Social 

Relationships (8 items).... 

Intolerance of Incompleteness 

(6 items) 

Paralyzed Initiative (10 items)... 

lie Scale (8 items) 

Total Coii^ulsivity Score (scores for 
variables 23,24,25,26,27,28, and 29 
added) (62 items)....*..... •••••• 

(Creativity Test Scores )^ 

Object Uses (6 items) 

Imagination (Protocol) 

Flexibility (Protocol). 

Originality (Protocol) 

(Continued on next page) 



(0--5) 



(0-6) 



1 



0— 14) 
0-7) 

0-7). 
0—12) 
0— n) 



(o— 62) 



(0--16) 

(0-8) 



i 



0-6) 

0-8) 



(o*“"8) 



(0-6). 

(0—10) 

(0-8) 



(0-62) 



(0—6) 

(O— 22 
(0*"—21 
(0— ?) 



Table 66 

(Contiimed fi?om Pafevicms Page) 



Var* 

No, 

36. 

37. 

38. 



39. 



ifO. 

4l. 

42 « 

43. 

44> 



Variable Name 


Range of Score 


Piuency (Protocol) 




Total Creativity (subscores for 
variables 33-36) (protocol) 


(o— ?) 


Total Creativity minus Convergent ■ 
Thinilmig (Total Creativity minus the 
score for variables 32 )«.... 




(Exhibitionisra Test Score 




Total Exhibitionism (45 items)... 


(0-U5) 


(Criterion Test Scores) 
Recall (12 items).... ....... 


(0—12) 


Transfer (13 items) 


(0-13L 


I^otheses Making (6 items). 


(0—12)® 


CoBbined Recall and Transfer 
(25 items). 


(0-25) 


Total Criterion (stmi of score for 
recall, transfer, and hyp^'theses 
making; variables 4o,4l, 42) 

(31 items 


(o— 37) 



^Students aa?e placed into one of five categories ranging from 
most-like the definition (l) to least-like the definition (5). 
Students in a category (1-5; “were tied for that ranlt. 

*b 

^Items were scored zero for wrong, one for correct. Raw 
scores were then converted to per cents for use in dichothnizing 
subjects on the independent variables. 

^Scores standardized to mean of 100 and a standard deviation 
of 20 for use in the analyses. Score for total creativity obtained 
after the subtest scores were standardized. 



TPhe total creativity minus convergent thinlcing scores were 
derived after standardization of scores for object uses and the 
creativity subtests. 

6 

A iim±ffium of foin? relevant responses was scored for each of 
the six itemss each such relevant response received one-half point. 



Table 67 

Means of the Independent and Dependent Variables for the 
Progranjad, Conventional, and Combined Groups 



V-No 


N 


X-Prog 


N 


X~Conv 


, N 


X-Tot 


1 


513 


1.48 


527 


1.47 


1040 


1.48 


2 


413 


2.30 


448 


2.28 


861 


2.29 


3 


413 


2.31 


445 


2.25 


858 


2.28 


4 


403 


1.35 


442 


1.40 


845 


1.38 


5 


399 


1.67 


432 


1.61 


831 


1.64 


6 


380 


2.98 


428 


3.02 


808 


3.00 


7 


412 


3.00 


449 


3.08 


861 


3.04 


8 


382 


2.99 


430 


3. 05 


812 


3.02 


9 


380 


3.02 


431 


3.09 


811 


3.06 


10 


513 


57.83 


527 


58.01 


1040 


57.93 


11 


365 


60.24 


388 


. 61.61 


753 


60.95 


12 


364 


59.46 


368 


59.68 


732 


59.57 


13 


417 


160.82 


455 


160.65 


872 


160.73 


14 


513 


1.0 


528 


2.00 


1041 


1.51 


15 


494 


37.48 


506 


38.66 


1000 


38.08 


16 


494 


31.47 


506 


34.27 


1000 


32.89 


17 


494 


39.80 


506 


39.90 


1000 


39.85 


18 


494 


26.75 


506 


28.06 


1000 


27.41 


19 


494 


49.34 


506 


49o54 


1000 


49.44 


20 


494 


45.95 


506 


46.26 


1000 


46.11 


21 


494 


46.34 


506 


49.40 


1000 


47.89 


22 


k9k 


40.99 


506 


42.02 


1000 


41.51 


23 


495 


68.35 


506 


68.83 


1001 


68.59 


24 


495 


66.28 


506 


64.02 


1001 


65.14 


25 


495 


53.80 


506 


53.07 


1001 


53.43 


26 


495 


68.59 


506 


71.12 


■ 1001 


69.87 


27 


495 


43.04 


506 


43.04 


1001 


43,04 


28 


495 


75.21 


506 


76.66 


1001 


75.94 


29 


495 


52.44 


506 


54.71 


1001 


53.59 


30 


495 


25.64 


506 


25.54 


1001 


25.59 


31 


495 


61.20 


506 


62.03 


1001 


61.62 


32 


469 


99.99 


476 


99.89 


945 


99.94 


33 


469 


100.53 


476 


99.73 


945 


100.13 


34 


469 


99.93 


476 


100.59 


945 


100.26 


35 


469 


98.40 


476 


101.13 


- 945 


99.78 


36 


469 


99.91 


476 


100.05 


945 


99.98 


37 


469 


99.58 


476 


100.59 


945 


100.09 


38 


469 


99.62 


476 


100.34 


945 


99.98 


39 


497 


56.90 


507 


56.31 


1004 


56.60 


40 


513 


6.18 


528 


8.27 


1041 


7.24 


41 


513 


8.14 


528 


8.37 


1041 


8.25 


42 


513 


3.80 


528 


4.26 


1041 


4.03 


43 


513 


14.32 


528 


16.65 


1041 


15.50 


44 


513 


18.12 


528 


20.91 


1041 


19.53 
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Table 68 

f 

Standard Deviations of the Independent and Dependent Variables 



for the Progravaed, Conventional, and Combined Groups 



V-No 


n 


SD-ProK 


N . 


SD-Conv 


N 


SD-Tot 


1 


513 


.50 


527 


.50 


1040 


.50 


2 


413 


.60 


448 


.60 


861 


.60^ 


S 


413 


1.56 


445 


.54 


858 


1.15 


4 


403 


1.35 


442 


1.50 


845 


1.43 


5 


399 


1.53 


432 


1.60 


831 


1.56 


6 


380 


1.39 


426 


1.38 


808 


1.38 


7 


412 


1.39 


449 


1.38 


861 


1.38 


a 


382 


1.37 


430 


1.39 


812 


1.38 


9 


380 


1.38 


431 


1.39 


811 


1.39 


10 


513 


9.87 


527 


10.11 


1040 


9.99 


11 


365 


32.03 


383 


32.45 


753 


32.23 


12 


364 


34.85 


368 


35.57 


732 


35.19 


13 


417 


11.89 


455 


12.99 


872 


12.47 


14 


513 


mmrnmm 


528 




1041 


.50 


15 


494 


29.90 


506 


30.41 


1000 


30.15 


16 


494 


26.19 


506 


26.54 


1000 


26.39 


17 


494 


21.26 


506 


22.27 


1000 


21.77 


18 


494 


23.70 


506 


23.41 


1000 


23.55 


19 


494 


24.43 


506 


24.05 


1000 


24.23 


20 


494 


17.49 


506 


17.41 


1000 


17.44 


21 


494 


26.88 


506 


26.11 


1000 


26.53 


22 


494 


15.16 


506 


15.11 


1000 


15.14 


23 


.495 


19.08 


506 


17.36 


1001 


18.22 


24 


495 


23.21 


506 


23.30 


938 


19.43 


25 


495 


19.16 


506 


19.68 


1001 . 


19.41 


26 


495 


22.05 


506 


20.63 


1001 


21.37 


27 


495 


22.52 


506 


21.65 


1001 


22.07 


28 


495 


20.94 


506 


19.46 


1001 


20.21 


29 


495 


21.01 


506 


21.72 


1001 


21.39 


30 


495 


21.18 


506 


21.38 


1001 


21.27 


31 


495 


11.35 


506 


10.37 


1001 


10.87 


32 


469 


19.61 


476 


19.97 


945 


19.78 


33 


469 


21.06 


476 


18.74 


945 


19.92 


34 


469 


19.45 


476 


19.46 


945 


19.45 


35 


469 


19.35 


476 


20.30 


945 


19.87 


36 


469 


19.08 


476 


20.51 


945 


19.80 


37 


469 


19.40 


476 


19.75 


945 


19.57 


38 


469 


17.69 


476 


17.54 


945 


17.61 


39 


497 


16.24 


50.7 


16.57 


1004 


16.40 


40 


513 


2.87 


528 


2.52 


1041 


2.89 


41 


513 


2.15 


528 


2.22 


1041 


2.18 


42 


513 


1.56 


528 


1.77 


1041 


1.69 


43 


513 


4.30 


528 


4.05 


1041 


4.33 


44 


513 


5.02 


528 


4.86 


1041 


5.13 
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Table 69 

Intercorrelations of the- Independent and Dependent Variables for Subjects in the Programed Condition 




1 



6 
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Table 69 

(Continued from Previous Page) 
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Table 69 
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0!AEOSS 01? CB1SEKJ.0H TEST CELL MEMB TO AGCOl^OT EB33 ANALYSES 
OE VABIAUeE 2ABLES IH SECSIOl ^&mEE 



Shis appendix contains the co2?responding tables of critea'ion 
test means for the analyses of variance reported in Section 3 of 
the text. She tables are presented in the” same order as in 
Section 3. 



Table 75 



Crlteirlon Test Means froaci the Analyses of Variance for 
Subjects Classified on the Basis of Sevs, Mental Age, 
Instructional Condition, and Constructive Compulsivity 



Independent 

Variables 


Recall 


Criterion Means 

Transfer Hyp. Mak, Total 








Sex ® 


7,09 

7.36 


8.16 

8.20 


4.08 

4.08 


19.33 

19.64 


•Mental Age 


7! 87*** 


8.74^''‘^ 


4.29*** 


18.057, ' * 

20,91*“* 


Condition 

Con 


'6.22 

8.22 


™8.05 

8.31 


3.87,^ 

4.28'"'' 


18 . 

20.82"'*" 


Constructive Lo 

Compulsivity ' Hi 


7.11 
7. .33 


8.09 

8 . 27 _ 


4.04 

4.11 


19.25 

19.71 


0 B Lo 

^ B Hi 


6.36 

7.81 


7.47 

8.86 


3.79 

4.37 


17.61 

21.04 


Mental Age ^ ^ 


6.73 

7.93 


7.78 

8,63 


3.94 

4.21 


18.50 

20.78 


e B P 

Sex g p 


6.06 

Soil 


8.13 

8.19 


3.90 

4.26 


18.10 

20.56 


^ G P 

Condition _ „ 

G C } 


f“T38 
1 8.34 


7.97 

8.44 


3.85 

4.31 


18.19 

21.08- 


B Lc. ^ 7.00 

B K- , 7.17 


8.08 

8.25 


4.09 

4,07 


19.17 

19,49 


Con«*fc CciPD ^ ^ 

Conot, comp, 


8.11, 

8.29 


4.00 
. .4.16 


19.34 

19.94 


L P 

Mental Age ^ 


1 5.54 

i 7.60 


7.50 

7.74 


3.67 

4.06 


16.71 

19.40 


^ HP 

Condition ^ ^ 


6.90 

8.85 


8.60 

8.89 


4.08 

4.50 


19.59 

22.23 


Mental Age f" 

Const. Comp. ^ 

H HI 


6.54““ 

6.60 


7734 

7.60 


3.87 . 
3.86 


18.06 


7.69 

8.06 


8.54 

8.94 


4.22 

4.37 


20.45 

21.37 


Condition ^ 

^ P Hi 


6.16 

6.27 


1 8.05 

1 8.05 


3.82 

3.93 


18.03 

18.26 


I Const. Comp. ^ 
1 ^ c 


8.06 

38 


8.14 

8.49 

*iw^M MIT' -• cmsassmm*£xnif'mfF^ nwwi 


4.27 

4.29 


20.47 

21.17 



* .05 > p>.01 
,01 > p >,005 
o005> p 



1-2 



Table 76 



Criterion Test Means from the Analyses of Variance for 
Subjects Classified on the Basis of Sex, Mental Age, 
Instructional Condition, and Uncons true tive Compulsivity 



Independent 

Variables 


Criterion Means 

Recall Transfer Hyp, Mak. Total 






sex 1 


7.03 

7.37 


8.16 

8.16 


4.08 

4.10 


19.28 

19.63 


T Q 


7 is?*** 


l’.13*** 


4.31**s'. 


20.91 


Condition 

Con 


si 24*** 


8.07 

8.25 


4.28''" 


20.78 ■ 


Uncons true tive Lo 
Compulsivity Hi 


7.22 

7.18 


8.21 

8.12 


4.19 

3.99 


19.62 . 
19.30 


Sex ® 

1 B Hi 


6.31 

7.76 


7.47 

8.86 


3.81 

4.36 


17.59 

20.98 


Mental Age ® 


. 6.76 
7.97 


7.72 

8.60 


3.93 

4.27 


18.41 

20.85 


Sex ® ^ 

! B P 


6.02 

8.05 


8.15 

8.18 


3.93- 

4,24 


18.10 

20.47 


^ G P 

Condition ^ ^ 


6.30 

8.43 


8.00 

8.33 


3.87 

4,33 


18.17 

21.09 


Sex ^ 

B Hi 


7.13 

6,94 


8.25 

8.03 


4.12 

4.05 


19.50 

19.07 


^ X 

Unconst. Comp, ? 

« w liX 


7.30 

7.43 


8.17 

8.16 


4.27 

3.93 


19.73 

19.52 


L P 

Mental Age - « 


5.40 

7.67 


7.49 

7.70 


3.65 

4,09 


16.54 

19.46 


^ HP 

Condition ^ 


O2 

8.81 


8765 

8.81 


4.16 

4.47 


19.73 

22.09 


Mental Age ^ 

.. -U HX 


5761 

6'.46 


— 733 — 

7.67 


3799 

3.74 


1^715 

17.88 


^ H liO 

Unconst. Comp.^ 


7.83 

7.91 


8.88 

8.57 


4.39 

4.24 


21.10 

20.72 


Condition ^ 


6.18 

6.14 


8.16 

7.98 


4.07 

3.74 


18.41 

17.86 


^ A. C Lo 

Unconst. Comp,^ 


8.25 

8.23 


8.25 

8.26 


4.32 
A # 2^ 


20.82 

20.73 



* .05 > p>.01 
** .01 > p >.005 
*** »005> p 
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